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SITE SUMMARY AND RECOMMENDATIONS

The Suffolk Airport C&D Site is located at the Suffolk County Airport in the Town of Westhampton
Beach, Suffolk County, New York. The airport is the location of four areas of concern; three of which
are listed in CERCLIS. Area 1 is the runway disposal dump or construction and demolition (C&D) site,
CERCLIS I.D. Number NYD981186943, area 2 is the Fire Training Area (FTA), CERCLIS ID number
NYD986866432, area 3 is the Air National Guard (ANG) Base, CERCLIS |.D. Number NY2572824249,
and area 4 is the Canine Kennel landfill which is not listed on CERCLIS. The Suffolk County Airport is
currently owned by Suffolk County and is operated by the Suffolk County Department of Public
Works (SCDPW). The United States Air Force, operated'the facility as the Suffolk County Air Force
Base from 1943, until official closing in 1969. In 1970, the land and facilities were acquired by Suffolk
County and the airfield has operated as the Suffolk County Airport (SCA) since. In 1971, the New York
Air National Guard leased approximately 70 acres of the property and facilities for its present mission
of aerospace rescue and recovery. This site inspection covers the investigation of the Suffolk Airport
C&D site; however, target populations and distances are given for each of the identified areas of
concern. Figure 1 presents a site location map showing each of the four areas of concern and Figure 2

presents a site map for the C&D Site.

The Suffolk Airport C&D site consists of an inactive 9-acre dump located in the southeast corner of
the airport. The Quogue Wildlife Refuge is located approximately 1,000 feet due east of the site, and
the nearest surface water body is Quantuck Creek, located approximately 2,000 feet southwest of the
site. The site is bordered by an airstrip to the north, to the east and west by wooded areas, and to the
south by a strip of woods and an access road. Approximately one-third of this site is covered by
concrete rubble from re-construction of the airfield runways by Suffolk County Air Force Base
(SCAFB). Thé remaining acres consist of random surface scattering of waste piles. The majority of
wastes disposed of at this site were reported to be inert waste associated with construction, spent oil
filters, oil and solvent cans, 55-gallon drums, and possibly buried munitions. Several drums and
containers, rocket packing material, and what appeared to be the contents of a rocket were observed
during a site inspection conducted by NUS Corp Region 2 FIT. The entire airport is enclosed by a fence
approximately 12 feet in height. Access to the airport grounds is limited by a gate that is at times

open. However, once onto the airport property, no barrier prevents entry onto the dump site.

The Canine Kennel Landfill was reportedly used by SCAFB during deactivation activities for burial of
inert wastes. The site consists of a landfill, approximately 1-acre in size. The landfill is located
approximately 1,200 feet northeast of the C&D site. Electrical transformers and capacitors containing
PCBs were found at this site and reportedly removed in 1984. There is confirmation that PCB
contamination has occurred in the near-surface soils. The source of the PCB material found at the

site is unknown.
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SITE SUMMARY (CONT’D)

The Fire Training Area (FTA) was used by the SCAFB, the SCA, ANG and local fire departments for fire
training exercises, from apprOx_i‘mater 1943 to 1986. The site consists of a concrete underground
storage tank and a concrete fire burn area, approximately 60 square feet in size. The site is located
approximately 900 feet north-northwest of the C&D Site. During earlier operations solvents, waste
oils, and fuel were stored in underground tanks located outside hangers and shops throughout the
base. Several times a month, these flammable liquids were collected and transported to the fire
burning area for training exercises. The training procedures entailed pouring liquids onto the
ground (or concrete) at the FTA and igniting them. The fire was extinguished during these fire
training exercises. The quantity of liquids burned at each fire training exercise is unknown. Up until
1971, these waste solvents and oils repdrtedly included kerosene, mineral spirits, trichloroethylene,
methyl ethyl ketone, toluene, and others. Since 1971, only JP-4 jet fuel was used during these

exercises.

The Air National Guard (ANG) Base is 70 acres of property, buildings and other facilities located in the
southwest portion of the airport. This property is leased from the SCA by the ANG. Hazardous waste
concerns with this area are associated with past storage and disposal practices in and around several
of the buildings and work facilities in this area. Both the FTA and the ANG area are currently being
investigated by the U.S. Department of Defense under the Hazardous Waste Remedial Action
Program (HAZ WRAP).

Two streams are located to the south of Suffolk Airport; Aspatuck and Quantuck Creek. Both of these
creeks discharge to Quantuck Bay to the south and drain portions of Suffolk County Airport. Located
east of the airport is the Quogue Wildlife Refuge ponds and streams, which drain south into

Quantuck Creek. The nearest residence is located approximately 2,200 feet south of the airport on
South County Road.

The Town of Westhampton Beach receives its water supply from private wells and the Suffbl'k County
Water Authority (SCWA) well fields. There are three well fields located within the 4-mile radius of
the site, the nearest of which is located approximately 2,000 feet south-southeast of the C & D site.
Groundwater supplies 100 percent of all the potable water in the area, either through municipal or
private wells. SCWA well fields serve approximately 50,400 people. The nearest domestic supply well
is located east of the airport, approximately 3,500 feet. The entire airport facility is located within the
Central Suffalk Pine Barrens, which has been designated as a Critical Environmental Area (CEA). The:

Pine Barrens also has been recognized as being a significant groundwater recharge area.
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SITE SUMMARY (CONT'D)
On February 13, 1991, NUS Corporation Region 2 FIT personnel conducted a sampling site inspection

at Suffolk Airport C&D Site, at which time 11 soil samples were collected. Samples were analyzed for

Target Compound List (TCL) contaminants. Analytical results from soil samples indicate elevated

levels of TCL contaminants at several sample locations. These compounds include: aluminum, barium,

cadmium, chromium, copper, iron, lead, manganese, zinc, magnesium, ethylbenzene, toluene,

xylenes, diethylphthalate, di-n-butylphthatlate, butylbenzylphthiate, and pesticides.

The Suffolk Airport C&D Site is recommended for an EXPANDED SITE INSPECTION. Based on
analytical results, a release to groundwater is suspected. NUS Region 2 FIT personnel were unable to
locate the groundwater monitoring wells that are reportedly at the site; therefore, no groundwater
samples were collected and a release to groundwater cannot be conciuded. A release of
contaminants to surface waters of the Quogue Wildlife Refuge, which is located approximately 1,000
feet east of the site, may occur via groundwater discharge. Public water supply wells serving
approximately 35,000 people are located within 0.5 mile of the C&D site. Approximately 500 to 600
people work at the Suffolk County Airport.
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SITE ASSESSMENT REPORT: SITE INSPECTION

PART I: SITE INFORMATION

7a.

7b.

10.

n.

12.

Site Name/Alias Suffolk Airport C & D Site

Street Old Riverhead Road

City Westhampton Beach

County Suffolk

EPAID No. NYD981186943

Block No. _ 01.00

Latitude 40° 50’ 02" N

USGS Quad. Westhampton (T.0.S. Hampton) NY

State New York

CountyCode 103

Lot No. _001.000

02-9009-04-S|
Rev. No.0

Zip11978

Cong. Dist. 1___

Longitude 72° 37 23" W

Owner Suffolk County,

Tel. No. (516) 282-1600

Street Yaphank Avenue
City Yaphank State New York Zip11980
Current Operator _None
Former Operator United States Air Force Tel. No. Unknown
Street Bolling AFB
City Washington State D.C. Zip20013
Type of Ownership
[ Private [] Federal (] State
(] County (0 Municipal JUnknown ] Other
Owner/Operator Notification on File
(T RCRA 3001 Date {J CERCLA 103c Date
[J None X Unknown
Permit Information
Permit Permit No. ~ Datelssued Expiration Date Comments
None
Site Status
O Active B Inactive O Unknown

Years of Operation 1971 to 1982
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14,
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Identify the types of waste sources (e.g., landfill, surface impoundment, piles, stained soil,
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many
waste unit numbers as needed to identify all waste sources on site.

(a) Waste Sources

Waste Unit No. Waste Source Type Facility Name for Unit
1 Open Dump Open Dump

(b) Other Areas of Concern

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify
their locations on site.

N/A
Ref.Nos. 1,2, 3,4,14,27,30
Information available from
Contact _Amy Brochu Agency _U.S. EPA Tel. No. (908) 906-6802
Preparer Joanne Torchia Agency NUS Corp. Region2 FIT Date _June 28, 1991
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PART ll: WASTE SOURCE INFORMATION

For each of the waste units identified in Part |, complete the following items.

Waste Unit 1 - Open Dump

Source Type
Landfill _____ Contaminated Soil
Surface Impoundment ______ Pile
Drums Land Treatment
Tanks/Containers _ X Other

Description:

Suffolk County Airport is currently owned by Suffolk County and operated by the Suffolk County
Department of Public Works. The prior owner and operator of the airport was the United States Air
Force (USAF). The USAF had leased approximately 9 acres from Suffolk County for a construction and
debris area (C&D Site). Although the site was used by the USAF from 1950 to 1970, the Air National
Guard (ANG), Suffolk County Airport (SCA), and other leasees also used the area from 1971 to 1982.
The site is an inactive dump located in the southeast corner of the airport. Approximately one-third
of the site is covered by concrete rubble from re-construction of the air field runways by the USAF.
Other areas of the dump reportedly consist of inert waste associated with construction, spent oil
filters, oil and solvent cans, and 55-gallon drums, and possibly buried munitions. Several drums and
containers, rocket packing material, and what appeared to be the contents of a rocket were abserved
during a site inspection conducted by NUS Corp. Region 2 FiT.

Hazardous Waste Quantity

The specific quantity of waste which was disposed of on site is unknown; however, analytical results
from samples collected during the NUS Corp. Region 2 site inspection indicate the presence of
hazardous substances at the site.

Hazardous Substances/Physical State

Actual wastes disposed of at the site are unknown. it is reported that waste disposed of throughout
the dump include: concrete rubble, spent oil filters, oil and solvent cans, 55-gallon drums, and
munitions material. Analytical results from soil samples collected during the NUS Region 2 site
inspection indicate elevated levels of Target Compound List (TCL) contaminants at several sample
locations. These compounds include: aluminum, barium, cadmium, chromium, copper, iron, lead,
manganese, zinc, magnesium, ethylbenzene, toluene, xylenes, diethylphthalate, di-n-butylphthalate,
butylbenzylphthalate and pesticides.

Ref.Nos. 4;5; 18 pps. 24, 25; 25
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PART Ill:  SAMPLING RESULTS
EXISTING ANALYTICAL DATA

in March 1982 samples wel;e collected at Suffolk Airport C&D Site by the Suffolk County Department
of Health Services (SCDHS) during the installation of three groundwater monitoring weils. These
samples were analyzed by New York Testing Laboratories, Inc. and indicate the presence of volatile
organic contaminants. However, since the sampling procedures and QA/QC protocols used by SCDHS

are unknown, no conclusions can be made based on these results.

Ref. No. 10

SITE INSPECTION RESULTS

NUS Corporation Region 2 FIT conducted a sampling site inspection at the Suffolk Airport C&D site on
February 13, 1991. Atotal of 14 environmental soil samples were collected for Target Compound List
(TCL) contaminants, excluding cyanide. Table 1 presents a summary of the analytical data and Figure
3 provides a Sample Location Map. All samples were analyzed under the Contract Laboratory
Program (CLP). A complete presentation of the TCL analytical results can be found in Reference No.
25. Soil samples were collected to characterize waste sources on site, to assess the potential for direct
contact with contaminated soil, and to determine the potential for a release of contaminants to
groundwater . Three groundwater monitoring wells were reportedly installed downgradient of the
site but were not located; therefore, no groundwater sampies were collected. Analytical results
indicate the presence of chloromethane, methylene chloride, and acetone in the rinsate samples.

These contaminants were not detected in any of the environmental samples.



::;:mm’u“”_ HE B N R O AN B B B N B B B AE
SORPLJNG OATE:  2/13/9) SITE. INSPECTION ANALYTICAL RESULTS
£PA CASE 0.: 13010 LAB: CEAMIC conp, SUFFOLK AIRPORT C&D SITE

WEST HAMPTON BEACH, NEW YORK

i
WOEE-S1(NS/BSD) NYNT-82  WYNE-Q3  DONE-S6  WNNI-SS M-8 NYNI-QT  NUNT-SO  WOAD-SY  MMT-S10  MvRE-311{02P) WVRY-RIND NVEE-ALED NYMI-RIR
BFusy SFI90 (1] sm BFvn L [ [1}] {1} ] L sn L[ 1) Becol 8scor 8503

YOLATILES

Sanple 10 o,
tratilc Report o,
Batrie

Units.

Oflution Fachor
Percent tofsture

son on oL sl oL st SOl oI ot solt 0t MR MR MR

colbg wiy cglkg ot wlie  wlly  wike ok wike  wik ully wh ol il
1.0 1.0 ) 1.0 1.0 10 1.0 L e 1.0 10 1.0 1.0 1.0
¢ [ ) s ) § 10 ) $ [ ' -

Chlorosethane

Srosohethane

Yoyl Chloride

Chloroethane

Bethylene Chloride

dcetone

Catbon Disultids
1.1-Dichloroethene
1,1-Dichloroethane
Trans-1,2-0ichloroethene (total)
Chlorofors

1,1-Bictiloroethane

1-8utdnone ] (] ] (] [} (] ] R [} ] (]
1,1,1-Trichloroethane

" Carbos lebrachloride
Vinyd dcetate
Brosodichiorosethane.
1,1-Dichloropropane
cls-1;3-Oichloropropene
Trichloroetbane
Dibroacchloroaethare
1.3, 2:Irichlorosthane
Benzede )

-~ trans-1,3-0lchloropropens .
Brosofore .
§-Bethyl-2-Pentanone
2-Bexapone ]
Tetrachloroethene
Toluens - 30
1,1,1,2-1etrachloroethane
Ctlorcbenzens : )
tihyibenzene 120
Styrens
Iylenes (Total) : %0

T01ES:

Blank space - cospound analyzed for but
not detected

8 - caspound foond dn 1ab black es vell a3
saeple, fndicates possiblefprobable
bleok contaeination

£ - estinated nalue

1 = estinated valve, conpound present
belos CRAL bub above 10L

1 - analysis did sot pass EPA CAJQC

N - Presunplive avidence of Lhe presence
of the sslerfal

BR - dnalysis not required
Notertinn tatte oVouated §F Bflution

0 ‘A3Y

I1S-v0-6006-20

Sl




S N EE = ‘H ' BN T B B B BN e
£94 CISE B0.: 1SH10 LAB: CENIC %n . . l'-CTIﬁNAL aL N, 7.
SUFFOLK AIRPORT C&D SITE
SEBI-HOLIAES | WEST HAMPTON BEACH, NEW YORK |
Sanple 10 bo. NTO-SINS/OSD) NUMT-S2  NWNI-SS  WOML-SE WmlSS WSS WONT-SD  BTMESR  WTNISY WVNESSIO  WR-SIA(DUP) WNMI-RNR WNNI-RID MYT-SINS
Iraffic Report %o. OFUBY PO BROSD  BANST  BPRS  BROW BRMSS  OPNSE  eRD BB KNS B6COl 80y aco)
Mirh S0l OISR SN Solt sl SN st s sM soi1 WK  WER R
Uoits up/hg g ofkg  w/kg  wgliy  wpliy oty uglke wike  wll vglhe wh up/t ol
Dilution Factor/6Pe Cleansp (1) 1.0 6 18 10 10 0 80 100 100 1.0 1.0 1.0 1.0 1.0
Percent Nofstare ' ! 5 s ) 1 0 s 1 i 6 - -

Phenol ]

bis(2-Chloroethyd Jether .
3-Chlorepliencd
§,3-Dichlorobenzene
1,4-Olchlorcbentene ] ) ) ] ] ]
Searyl alcohol ]

1,2-Dichlorobenzene
1-Bethylphenol
bis(2-Chlorolsopropyd Jether
4~Bethylphenol
-Bitroso-di-n-dipropylenine
Hexschloroethane
ditrobenzens

Isophorose

2-Ritropheno)
1,4-Disetbylphenol

Benzofe acid
bis(2-Chlorosthory)acthane
1,4-Dichlorophencl

1,1, 4-Irictlorobedzens
Baghthalene

-Chtoroaniline
Benachlorcbutadiene
{-Chloro-3-Bethylphenol
2-Bethylnapbthalene .
Hexachlorocyclopentadiens .
1,4,6-Irichloropbencl :

1,4,8-Irichlorophencl
2-Chloronsphthalens
2-Nitroaniline 1
Olnsthplphihalate
Acenaphtbylene
1,8-Dinftrotoluene
3-Nitroanilics
Acensphtbene
2,4-0inltrophenl
{-Hitropheno}
Oibenzofuran
1,4-Oinitrotoluene
Oietbylphthalate o0
{:Chlorophenyl-phenyl etber
Floorene

ljtromiline
4,4-initro-3saetbylpbencl
§-aitrosodipbenyhanine
{-Bronopheny)-pheryl ether
Benachlorcbenzens
Peatacklorapheno)
Phenanthrene

0° A8y

IS-v0-6006-20

N



TABLE I
SHIE BANE:  SUFFOLE ALAPORY €30 SITE SITE INSPECTION ANALYTICAL RESULTS
1000:  02-9009-84 SUFFOLK AIRPORT C&D SITE
anpLiNG OME:  2/13/91 : WEST HAMPTON BEACH, NEW YORK

£9A CASE §D.: 1576 LAB: CEIMIC CORP,

$EN1-JOL8TILES
Saplé 10 Mo,
Irallic Report to.

WINT-SH(NS/uS0) WYRI-32  NVAD-S3  WURI-S4  NOMI-SS  NWMI-8H NNST WUE-SE  KONE-SY  NUMD-910  WYND-S13(0UP) WrAt-RINN NPHI-RIRD nYuE-Rins
BFIeY L L 8rn ares} BFuse {1 8FYRe Brue! BF¥9Y L} 3] BoCoY B6C0? B5C03

[}
[}
LT . 11} ol S0t son SolL R 1 solL ol soiL solt 0L [ [}{{] VAIER SATER
Unils, ! wik why wity  whe whe  uwhy gy wie  ollg uplky uglkg W wit ]
Iilntkon Factor/6Pe Clesnup (1) H 1.0 1.0 1.0 1.0 1.0 1.0 8.0 10.0 10.0 1.0 1.0 1.0 1.0 1.0
Percent Holstore I ! $ § 1 ! ] ¢ 13 ) ¢ - - -
: : .................................

Anthracene '
Di-a-butylphtbalate 8000
Fleorinthene ) 1 1 1 !
Pyrene ‘ ] ] 1 ] ]
Butytbennylphibalate l 10000
$,3"-Dichlorobenzidine
Sentofa)anthracene 1 1
Chrysene ] 1 | 1
bis(2-Eihylhexyl Jphthalate b]
Di-o-petylphthalate '
lmoE;)ll'nomlbm 3 ] 1
fenzo{k)fvorantbene | 1 1
8entofs)pyrene } 1 ] j
Indeno(1,1,3-cd)pyrene | ]
Dibenp(a,h)entbracene }
Benzo|g,b. 8 )perylene H L] ]
HOTES:.
Blank:space - cospoucd analyzed for but.

not detected
8 - coapound found n 1eb blank a3 well as

sjuple, dodicates possidle/probeble .

tlank contaaination

€ - estinated value

1 - estinated valoe, cotpound present
bélos CRQL but sbove 101

R - analysis did not pass EPA e/

0 - Piesusptive evidence of the presence
of ibe daterfal

MR - Analysis cot required

Deteckion linite elevated it Didution

factol )1 andfor percent nofsture 08

A3y

0
IS-v0-6006-20



o ., N N IR N B I NN S B B B BN B e B .

lnnl:’n-ioot-u SITE INSPECTION ANALYTICAL RESULTS
:::Ptl:{:: ::'E' 1:‘::”{»- CEINIC CORP SUFFOLK AIRPORT C&D SITE

- : | : WEST HAMPTON BEACH, NEW YORK
PESTICIBES -

WUR-SI(NS/NS0) WEWISSD  WMAISD  WNISO  NIN-SS WUNI-SE  WORL-S) WIAL-S T89-St AYNI-SIE(O0P) WYAT-RIND WYND-RIND WYRI-RINS
1) MU0 G BERY  BRWY  DRESE  BFOSS  BFaRE DR PN i sGcol  Bacor BGCod
oI sl %Il s s sl st sob sl soM o NEL WK MR
tlhg wiy whke wiy  uwhe  wfts  whe  wig ol wilg ugkg ugt ult ult
1.0 10 1.0 Lo 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10 1.0
0 1 3 § ) ] T} 0 1 [ ‘ - - -

Seaple 10 Mo,

Trattic Report Mo,

Natris

Units,

Dilutfon FactorfGPC Cleamm ()
percent Nofsture

alpha:BiC

beta-BiC

delta-BHC
gansa-BEC {Lindane)
Beplachlor

Aldria

teplachlor eporide .
odasilfan | !

tieldiin

4,000 ! 4] () ] ]
Endrin
Endosolfen 11
4,000 n "
tndosylfen sulfate

4,4-00 130 10 1 (1] 80 L} 4] 100

Bethoiychlor )
Endrin ketone
alphasthlordane
gaanesChlordane
Toxaphene
froclor-1014
froclor-4121
Broclor-1132
Aroclér-1182
Aroclor-1248
broclor-1254
Aroclor-1260

L] 3]]
Blank space - cospound analyzed for but
{ detected

8- found 1o Jab black s vell &8
shaple, Indicates possible/probsble
blaik contasintion

£ - ebtinated value ,

3 - estisated valve, cospound present
below CROL bul above 101

R - analysis did not pass EPA QA/CC

0 - Presusptive evidence of the presence
of the esterial

1R - analysfs oot required

fetection Moits elovated if Oflution

Factoy 31 andfor percent sofistore )08

0 "A®y

IS-¥0-6006-20

i




o, S SN N O N I N ) T B B B BN B SR e e .

SITE
1008: ©02-9009-04 .
SANPLING DATE: 2/13/91 SITE INSPECTION ANALYTICAL RESULTS
£PA CASE NO.: 15870 : , SUFFOLK AIRPORT C&D SITE
LAB NAWE:  BEVL LABDRATORIES WEST HAMPTON BEACH, NEW YORK ‘
INORGAKICS ]
Sasple 1D No. SNYNT-S1(MS/NSD) NYNT-S2  HYNT-§3  NYNI-S4  NYNT-S5  NYNI-$6 WYNT-S?  WYNT-SB  NYNT-S9  HYNT-SL0  NYNI-SE1(DUP) NYNT-RIN] NYRT-RIN2 HYNT-RINS
Traffic Report No. | NBERM2 MBER3S NBER34 MOER3S HBERYS HBERS? NBER3IB HBERI9 HBER4O HBERAN MBER42 NBERAS MBER44 HBER4S
Matrix: { SoIL solL SOl So1L 8oL SoIt SOl SOl SOIL so1L SOl unun WATER NATER
Units i a/ng nglkg  ag/kg  mg/kg  wg/kg  mg/kg  wp/kg  wmg/kg  mp/kg  wo/kg kg ug/L ugiL uft
Alusinue ! 1120 a0 1930 1800 2450 2200 20500 1% 220 1540 210
Antinohy { |
Arsenic H b | J b} b) J ] I E J ] ] J
Barfus H ] ] ] ) J J 1590 ) ] ] ]
deryliive H
Cadelua H ] | 93.3 10.7 1.
talciva H b} ] J 9410 € J 3 b} ] ] 3 3 ] J J
Chroaius H R R L] 3 [ R 135 ¢ N8t R R L] R ] R
Cobalt: ! ! 1 ! ) 1 ! 3 !
Copper: ! b} b} 3.8 J 9.7 5.8 855 b} 19.4 J 11.1
Iron H 2350 2 210 N30 2150 2570 $5600 50 15000 100 2500 J
tead | H St.6 € 8.5 ¢ .28 3.1 21.8 23.2 2980 58.5 58.2 416 10.7¢ J
Hagnesiun ! ] 1 | sioe 3 ) ] ] ] | b}
ﬁlngané_u { 9.9 15.8 4.9 58.4 25.3 14.3 353 1] 89.7 1.5 18.1
Yercory H 0.1¢ 0.1 0.28 0.8 o.n 0.1
tickel ] 9.5 ] J
Jotassiue . ] 1 1 ]
jelenfiia ! !
slver: ! J
imﬂun: H J ] ] b} ] ] J J ] ) b} J ] b}
thalliup H
{1anadinn H ) ] ] ] ! ] ] ) 3 ] ]
tinc : H 6.9 ¢ 10.2 ¢ 8.6 ¢ 165 £ N.¢E BSE sat 80.3¢ 69.5 E I 8.6 € J
I07ES: ;
3lank space - coapound analyged for but
not detected

& - estisated value

J - estissted value, cospound present
below CROL bub above IDL

A - analysis did not pass iPA QA/QC

ilR - analysis not required

0 "A3Yy

I1S-¥0-6006-20



02-9009-04-S1I
Rev. 0

CONCRETE RUBBLE,
DEMOLITION DEBRIS

AIRPORT RUNWAY

FIRE TRAINING

PIT
DRUMS. PAINT CANS,
ACID CONTAINERS,
HOUSEHOLD DEBRIS

%
—~SANDY . &
- 'COLORED: - EAST
: PATHWAY:: .~ g ENTRANCE
102
v READING
OIL TAN @EXPLOSIVE.
K ROCKET !
CONTAINERS MW 1
ey ey
-.,_\’I\\ 1.7, Elie s1

DETERIORATING AWNING,

DEMOLITION RUBBLE, %

OlL FILTERS, ASPHALT,

AND SHEETROCK, ETC.

X —*
/
FENCE _ —%
JRNNSSE 4
LEGEND
@ APPROXIMATE LOCATION OF MONITORING WELLS
@ SURFACE SOIL SAMPLE LOCATION
A SUBSURFACE SOIL SAMPLE LOCATION
PLE LOCA N MAP
SAMPLE LOCATIO FIGURE 3

SUFFOLK AIRPORT C & D SITE,

WESTHAMPTON BEACH, N.Y. i A—NUS
| CORPORATION

NOT TO SCALE




02-9009-04-S!|
Rev.No.0

PART IV: HAZARD ASSESSMENT

GROUNDWATER ROUTE

Describe the likelihood of a release of contaminant(s) to the groundwater as follows:
observed release, suspected release, or none. ldentify contaminants detected or suspected
and provide a rationale for attributing them to the site. For observed release, define the
supporting analytical evidence. »

Based on analytical results of soil samples coliected from the C&D Site, a release of
contaminants to groundwater is suspected. Actual waste handling practices by SCAFB during
the time of operations is unknown. Background information indicates that the majority of
waste disposed of on site were inert waste associated with construction, spent oil filters, oil and
solvent cans, 55-gallon drums, and possibly buried munitions.

Fourteen soil samples were collected from the C&D Site by NUS Corporation Regian 2 FIT on
February 13, 1991. Groundwater monitoring wells could not be located; therefore, no
groundwater samples were collected. Analytical resuits indicate the presence of toluene,
ethylbenzene and xylenes at sampie location NYNT-S8 with concentrations ranging from 120
to 960 micrograms per kilogram (ug/kg). Semivolatile analytical results indicate the presence
of di-n-butylphthalate and butylbenziphthalate at sample location NYNT-S8 at concentrations
of 8,000 and 20,000 ug/kg respectively, and diethylphthalate at sample location NYNT-S7 at a
concentration of 37,000 ug/kg. Inorganic analytical results indicate elevated levels of metals at
sample location NYNT-S7 when compared to other samples collected on site. These include:
aluminum, barium, cadmium, chromium, copper, iron, lead, manganese, magnesium and zinc.
Analytical results for pesticides indicate the presence of 4, 4’- DDT in eight of the samples at
concentrations ranging from 29 to 420 ug/kg. Considering the sandy nature of the soil at the
site, these contaminants can be easily transported to groundwater below the site.

Ref. Nos. 4,18, 25

Describe the aquifer of concern; include information such as depth, thickness, geologic
composition, areas of karst terrain, permeability, overlying strata, confining layers,
interconnections, discontinuities, depth to water table, groundwater flow direction.

The aquifer of concern is the unconsolidated deposits below the site known as the Upper
Glacial Aquifer. These deposits consist of mostly outwash deposits consisting of stratified fine
to coarse sand and gravel. Below these deposits is the Gardiner’s Clay, consisting of solid clay
and silt which serves to confine the underlying Magothy Formation aquifer. The Magothy
Formation is composed of lenses of sand, sandy clay, clay and gravel. This formation is also a
primary aquifer in the area. The sand and gravel of the Upper Glacial Aquifer that mantle the
surface of Suffolk County range in thickness from 100 to 120 feet. The Gardiner's Clay is
approximately 40 feet thick and of low hydraulic conductivity. The sand, sandy clay, and gravel
of the Magothy Aquifer is approximately 800 feet in thickness. Groundwater movement of
Suffolk County’s aquifers is generally rapid because of the occurrence of interbedded fine -
and coarse-grained layers, and because the largest dimensions of unevenly shaped materials in
the individual layers tend to be oriented horizontally. Groundwater generally moves
downward south-southeast from the Upper Glacial Aquifer into the Magothy Aquifer. Both
the Upper Glacial and Magothy Aquifer are designated as the aquifer of concern. The wells on
site were not located during NUS Corp. site inspection; therefore, actual depth to groundwater
is unknown; however, well logs from 1982 indicate that the water level is approximately 15
feet.

Ref. Nos. 6, 7,8, 27
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Is adesignated well head protection area within 4 miles of the site?

All of Long Island’s primary aquifers are considered a designated well head protection area.
The airport is also located within a “Deep Recharge Area” as defined by the Long Island 208
Study.

Ref.No. 9,23

What is the depth from the lowest point of waste disposal/storage to the highest seasonal
level of the saturated zone of the aquifer of concern?

The surficial waste disposed of on site by SCAFB included: concrete construction debris, spent
oil fiiters, oil and solvent cans, partially buried 55-gailon drums, and possibly partiatly buried
munitions. Analytical results indicate the presence of TCL contaminants in the surface soil.
Depth to groundwater is approximately 15 feet. Therefore, depth from waste deposited to
aquifer of concern is approximately 15 feet.

Ref. Nos. 4,5, 10,29

What is the permeability value of the least permeable continuous intervening stratum
between the ground surface and the aquifer of concern?

The unconsolidated glacial deposits, which is the aquifer of concern, consist mostly of sand and
gravel. The permeability associated with the sand and gravel is approximately 10" to 1073
cm/sec. The Gardiners Clay layer is a confining unit of solid clay and silt separating the glacial
deposits from the underlying Magothy formation. The permeability associated with clay and
siltis approximately 10 to 10 cm/sec.

Ref.Nos. 6,7, 8, 11

What is the net precipitation for the area?
The net annual precipitation for Westhampton is 45 inches.
Ref. Nos. 5, 12

S

What is the distance to and depth of the nearest well that is currently used for drinking
purposes?

The nearest known drinking water well to the site is located in the Suffolk County Water
Authority (SCWA) wellfield on Old Meeting House Road, approximately 2,000 feet south-
southeast of the C&D Site; approximately 3,500 feet from the Canine Kennel Landfill,
approximately 3,500 from the Fire Training Area, and approximately 1 mile from the Air
National Guard Base. There are a total of twelve public supply wells within this wellfield.
These wells supply approximately 35,580 people and have depths ranging from 46 to 78 feet.

Ref. Nos. 4, 13, 15,30, 31, 33,34

If a release to groundwater is observed or suspected, determine the number of people that
obtain drinking water from wells that are documented or suspected to be located within the
contamination boundary of the release.

Based on analytical results from soil samples collected from the C&D site, a release of
contaminants to groundwater is suspected. There are no drinking water wells suspected of
being within the contaminated boundary of the release.

Ref. Nos. 25, 30
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Identify the population served by wells located within 4 miles of the site that draw from the
aquifer of concern.

C&D site Canine Kennel Landfill

Distance Population Distance Population
0-1mi 0 0-1mi 0
>1-1imi 35,580 >1-1mi 0
>1-1mi 46 3-1mi 35,580
>1-2mi 281 >1-2mi 194
>2-3mi 6,580 >2-3mi 6,504
>3-4mi 9,195 >3-4 mi 9,252

Air National Guard Base Fire Training Area

Distance Population Distance Population
C0-1imi 0 0-1imi 0
>1-1imi 0 >1-1imi 0
I-1mi 46 >1-1mi 35,580
>1-2mi 36,006 >1-2mi 152
>2-3Imi 15,159 >2-3mi 6,470

>3-4mi 1,100 >3-4mi 9,032

The Suffolk Airport is the location of four areas of concern. The number of people on private
and public supply wells are combined to identify the population served within 4 miles of each

site. There is no population served by private and.public supply wells within 0.25 mile of the
sites.

Ref. Nos. 13, 14,15, 30, 31, 32, 33, 34, 35

Identify uses of groundwater within 4 miles of the site (i.e. private drinking source, municipal
source, commercial, irrigation, unuseable).

Groundwater use includes water for public and private supply, agriculture, and industry.
Ref. Nos. 4,5, 30

SURFACE WATER ROUTE

Describe the likelihood of a release of contaminant(s) to surface water as follows: observed
release, suspected release, or none. Identify contaminants detected or suspected and provide

a rationale for attributing them to the site. For observed release, define the supporting
analytical evidence.

There is a potential for a release of contaminants to surface water via groundwater discharge.
The C & D site is approximately 1,500 feet from the Quantuck Creek and approximately 2,000
feet from Old Ice Pond. Due to high infiltration rates of the sandy surficial soils at the site there
are no direct overland/flood migration pathways into the creek or pond. However, subsurface
groundwater migration into both surface waters is suspected.

Ref. Nos. 4,5, 13, 18, 25, 30
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Identify the nearest downslope surface water. If possible, include a description of possible
surface drainage patterns from the site.

The Quantuck Creek is the nearest downslope surface water. It flows in a southeasterly
direction emptying into the Quantuck Bay. There is a potential for groundwater discharge
from the C&D site to the creek. There is no direct overland drainage from the site to Quantuck
Creek.

Ref. No. 13

What is the distance to the nearest downslope surface water? Measure the distance along a
course that runoff can be expected to follow.

The nearest downslope surface water is the Quantuck Creek which flows southeast into the
Quantuck Bay. The C&D site is approximately 1,500 feet from the creek with no direct drainage
path. The most probable migration route to the Quantuck Creek is via groundwater discharge.

Ref. No. 13

Determine the floodplain that the site is located within.

All four areas of concern are located in areas designated as Flood Zone C, which are defined as
areas of minimal flooding.

Ref. No. 16

What is the 2-year 24-hour rainfall?
The 2-year 24-hour rainfall is estimated to be 3.5 inches.
Ref. No. 17

Identify drinking water intakes in surface waters within 15 miles downstream of the site. For
each intake identify: the distance from the point of surface water entry, population served,
and stream flow at the intake location.

Intake Distance Population Served Elow (cfs)

There are no surface water intakes existing in surface waters within 15 miles downstream of
the site.

Ref. Nos. 13,30

Identify fisheries that exist within 15 miles downstream of the point of surface water entry.
For each fishery specify the following information:

Fishery - Water Body Type Flow (cfs)
Quantuck Creek Creek 24
Aspatuck Creek Creek 24

Groundwater flow is in a south southeasterly direction. Quantuck Creek is focated south east of
the C&D Site and may be impacted via discharge of contaminated groundwater. Aspatuck
Creek is located south of the ANG Base and may be impacted from potential groundwater
discharge from this area.

Ref.No. 13,19, 24, 26
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Identify sensitive environments that exist within 15 miles of the point of surface water entry.
For each sensitive environment specify the following:

" Environment Water Body Type Flow (cfs
Quogue Wildlife Refuge Pond NA
Quantuck Creek Wetlands Creek _ 24
Aspatuck Creek Wetlands Creek 2.4

Groundwater flow is in a south-southeasterly direction. Aspatuck Creek is located south
southeast of the Air National Guard Base and may be impacted via discharge of contaminated
groundwater.

Ref. Nos. 13,19, 20, 26

If a release to surface water is observed or suspected, identify any intakes, fisheries, and
sensitive environments from question Nos. 16-18 that are or may be located within the
contamination boundary of the release.

Intake Fishery Environment
None Quantuck Creek Quogue Wildlife Refuge
Aspatuck Creek Quantuck Creek Wetlands
Aspatuck Creek Wetlands

There are no known analytical data that indicate a release from the open dump to surface
water. In all likelihood, there is a potential for a release to surface water via groundwater
discharge into Old ice Pond, Quantuck Creek, and Aspatuck Creek. These areas may be within
the contaminated zone.

Ref. Nos. 13, 19, 20, 24, 26, 30

SOIL EXPOSURE PATHWAY

20.

21.

Determine the number of people that occupy residences or attend school or day care on or
within 200 feet of the site property.

There are no people that occupy residences or attend school or day care on or within 200 feet
of the C & D Site, the Canine Kennel Site, the Fire Training Area, or the Air National Guard Base.

Ref. Nos. 13, 18, 28, 30, 31

Determine the number of people that work on or within 200 feet of the site property.

There are four areas of concern within the airport: the C&D Site, Canine Kennel Landfill, and
the Fire training area, which are located in the southeastern portion of the airport, and the Air
National Guard Base which is located in the southwestern corner of the airport. Although
these four areas are inactive, access roads that encompass these sites are used by on-site
employees as a thoroughfare for work conducted within the airport grounds. There are
between 500 to 600 employees working on the airport grounds, mostly in the vicinity of the
entrance to the airport, located west of the runways. The majority of work is conducted in this
area.

Ref. Nos. 4, 14, 21
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Identify terrestrial sensitive environments on or within 200 feet of the site property.

Based on information provided by the Suffolk County Department of Health Services, Suffolk
County Airport provides habitat and breeding for several New York State threatened and
special concern avian species. It is confirmed that the site is utilized as a nesting area for the
Upland Sandpiper (Bartramia Longieavda), and that the Grasshopper Sparrow
(Ammodrammus Savannarum) habitats and breeds along the adjacent grasslands of the
airport. The airport also provides significant foraging range for the Northern Harrier (Circus
Cyaneus) which has been confirmed to breed north of the airport. The Quogue Wildlife
Refuge is located approximately 1,000 feet east of the C&D Site. Portions of the airport are
characterized by dwarf pine plains which are a globally rare ecosystem which is recognized by
the New York State Natural Heritage Program.

Ref. Nos. 13, 22, 23

AIR ROUTE

23.

24,

Describe the likelihood of release of contaminants to air as follows: observed release,
suspected release, or none. Identify contaminants detected or suspected and provide a
rationale for attributing them to the site. For observed release define the supporting
analytical evidence.

There is presently little potential for a reiease of contaminants to the air.
Ref. Nos. 4, 18, 30

Determine populations that reside within 4 miles of the site.

C& D Site Canine Kennel Landfill

Distance Population Distance Population

0-1mi 0 . 0-3imi 0
>1-1mi 0 >%-3mi 0
>1-1mi 398 +-1mi 742
>1-2mi 2,510 >1-2mi 1,227
>2-3mi 3,630 >2-3mi 4,038
>3-4 mi 1,572 >3-4mi 3,614

Air National Gurad Base Fire Training Area

Distance Population Distance Population

0-imi 0 0-imi 0
>1-3mi 0 >1-1mi 0
>r-1mi 297 >i-1mij 742
>1-2mij 3,415 >1-2mi 2,953
>2-3mi 2,001 >2-3mi 2,869
>3-4 mi 5,582 , >3-4mi 1,546

Ref. No. 3
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Identify sensitive environments and wetlands acreage within 1/2 mile of the site.

Sensitive Environment Type Distance

Quogue Wildlife Refuge 1,000 feet
Old Ice Pond 2,000 feet
Quantuck Creek Wetlands 1,500 feet

New York State listed special concern species in the vicinity of the Quogue Wildlife Refuge
include the upland sandpiper and the grasshopper sparrow. Amaong the New York State listed
threatened species are the northern harrier. State listed fauna in the vicinity of the Old Ice
Pond and Quantuck Creek, which are located within the grounds of the Refuge include the
bay scallop, the hard clam, and the winter flounder. The exact locations of their respective
habitats are unknown. There are no known federally listed endangered species on or within
0.5 mile of the site.

Ref. Nos. 13,20, 22,23, 24

If a release to air is observed or suspected, determine the number of people that reside or are
suspected to reside within the area of air contamination from the release.

No release to air is observed or suspected.
Ref. Nos. 4, 18,30

If a release to air is observed or suspected, identify any sensitive environments, listed in
question No. 25, that are or may be located within the area of air contamination from the
release.

No release to air is observed or suspected.
Ref. Nos. 4, 18, 30
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EXHIBIT A
PHOTOGRAPH LOG

~ SUFFOLK AIRPORT C&D SITE
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~ ON-SITE RCONNAISSANCE: JANUARY 16, 1991
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Photo Number

1P-2

1P-4
1P-5
1P-6,7
1P-8

1P-9

1P-11
1P-12
1P-13
1P-14
1P-15

SUFFOLK AIRPORT C&D SITE
WESTHAMPTON BEACH, NEW YORK
JANUARY 16, 1991
PHOTOGRAPH INDEX

ALL PHOTOGRAPHS WERE TAKEN BY J. TORCHIA

‘Description

Photo of entrance into 1andfill area. Note: Drums,
paint cans, rubber tires, household debris.

Photo of drums near entrance of landfill.
Photo of a pile of clay-like materials.
Panoramic view of entire landfill area.

Photo of drums and household debris throughout trees
along the perimeter of landfill.

Photo of deteriorating drum.

Photo of shingles near the center of the landfill.
Photo of an oil tank lying adjacent to the shingles.
Photo of a deteriorating shed with metallic debris.
Photo of fire extinguishing fluid in a blue container.

Photo of explosive rocket containers.

02-9009-04-S1
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Time
1115

1124
1126
1135
1140

1142
1150
1155
1157
1200
1203
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SUFFOLK ATIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

1P-2 January 16, 1991 1115
Photo of entrance into landfill area. Note: Drums, paint
cans, rubber tires, household debris.

NUS 02-9009-04 -SI
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1P-4

1P-5

SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK
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January 16, 1991
Photo of drums near entrance of landfill.

January 16,'f§91
Photo of a pile of clay-like materials.

1124

1126




1P-6,7

HINUS
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

January 16, 1991
Panoramic view of entire landfill area.
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1135
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1P-9
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

January 16, 1991
Photo of drums and household debris throughout
trees along the perimeter of landfill.

January 16, 1991
Photo of deteriorating drum.

1140

1142




1P-11

—NUS

SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

January 16, 1991
Photo of shingles near the center of the landfill.
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1P-12

1P-13
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

January 16, 1991 1155
Photo of an oil tank lying adjacent to the shingles.

January 16, 1991 1157
Photo of a deteriorating shed with metallic debris.
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1P-14

1P-15

Rev.
SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK
January 16, 1991 1200
Photo of fire extinguishing fluid in a blue
container.
January 16, 1991 1203

Photo of explosive rocket containers.
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EXHIBIT A
PHOTOGRAPH LOG

SUFFOLK AIRPORT C&D SITE
WESTHAMPTON BEACH, NEW YORK

ON-SITE SAMPLING: FEBRUARY 13, 1991
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SUFFOLK AIRPORT C&D SITE
WESTHAMPTON BEACH, NEW YORK
FEBRUARY 13, 1991
PHOTOGRAPH INDEX

ALL PHOTOGRAPHS WERE TAKEN BY J. TORCHIA

Photo Number Description

1P-1 Maria Coler collecting surface soil sample NYNT-SI.

1P-2 Photo documentation to better verify location of sample
Tocation NYNT-S1.

1P-3 Dave Florin collecting subsurface soil sample NYNT-S2.

1P-4 Photo documentation to better verify location of sample
location NYNT-S2.

1P-5 Photo documentation to better verify location of sample
lTocation NYNT-S3.

1P-6 Maria Coler collecting subsurface soil sample NYNT-S3.

1P-7 Photo of a pile of paint containers.in a depressed area
from sample Tocation NYNT-S4.

1P-8 Dave Florin collecting subsurface soil sample NYNT-S4.

1P-9 Maria Coler collecting subsurface soil samples NYNT-S5 and
NYNT-S11.

1P-10 Photo documentation to better verify location of sample
lTocation NYNT-S5 and NYNT-S11.

1P-12 Photo of sample location NYNT-S6. Note: Rocket packing
containers. .

1P-13 Dave Florin collecting surface soil sample NYNT-S6.

1P-14 Maria Coler collecting surface soil sample NYNT-S7.

1P-15 Photo of sample Tocation NYNT-S7. Note: Contents of rockets.

1P-16 Dave Florin collecting surface soil sample NYNT-S8.

1P-17 Photo of sample location NYNT-S8. Note: Black resin seeping
out of middle drum.

1P-18 Maria Coler collecting surface soil sample NYNT-S9.

1P-19 Photo of sample location NYNT-S9. Note: Concrete demolition
in background.

1P-20 Dave Florin collecting surface soil sample NYNT-S10.

1P-21 Photo of sample location NYNT-S10. Note: Soil is very sandy.

02-9009-04-S1
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Time
1053

1100

1112
1121

1130

1132
1200

1202
1212

1216

1231

1235
1310
1313
1327
1332

1340
1345

1400
1403
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

February 13, 1991 1053
Maria Coler collecting surface soil sample NYNT-SI.

February 13, 1991 1100
Photo documentation to better verify location of sample
location NYNT-SI.
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

1P-3 February 13, 1991 1112
Dave Florin collecting subsurface soil sample NYNT-S2.

""""""

1P-4 February 13, 1991 | - 1121
Photo documentation to better verify location of sample location
NYNT-S2.




“NIUS -
— | 02-900904 =31
CORPORATION

Rev. No. O

SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

1P-5 February 13, 1991 1130
Photo documentation to better verify location of sample
location NYNT-S3.

1P-6 February 13, 1991 1132
Maria Coler collecting subsurface soil sample NYNT-S3.
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

1P-7 February 13, 1991 1200
Photo of a pile of paint containers in a depressed area
from sample location NYNT-S4.

1P-8 February 13, 1991 1202
Dave Florin collecting subsurface soil sample NYNT-S4.
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

1P-9 February 13, 1991 1212
Maria Coler collecting subsurface soil samples NYNT-S5

and NYNT-S11.

s &

1P-10 February 13, 1991 1216
Photo documentation to better verify location of sample

lTocation NYNT-S5 and NYNT-S11.
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

February 13, 1991 1231
Photo of sample location NYNT-S6. Note: Rocket packing
containers.

February 13, 1991 1235
Dave Florin collecting surface soil sample NYNT-S6.
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: SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

1P-14 February 13, 1991 1310
Maria Coler collecting surface soil sample NYNT-S7.

1P-15 February 13, 1991 1313
Photo of sample location NYNT-S7. Note: Contents of
rockets.
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

1P-18 February 13, 1991 1340
Maria Coler collecting surface soil sample NYNT-S9.

1345

1P-19 February 13, 1991
Concrete demolition

Photo of sample location NYNT-S9. Note:
in background.
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SUFFOLK AIRPORT C&D SITE, WESTHAMPTON BEACH, NEW YORK

1P-20 February 13, 1991 1400
Dave Florin collecting surface soil sample NYNT-S10.

1P-21 February 13, 1991 1403
Photo of sample location NYNT-S10. Note: Soil is very
sandy.
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County Long Island, New York, Suffolk County Water Authority, U.S. Geological Survey,
Bulletin No. 1, 1971.

Hydrogeologic Correlations for Selected Wells on Long Island, New York, U.S. Department of
the Interior, U.S. Geological Survey, Water-Resources Investigations, Report 86-4318, 1989.

Telecon Note: Conversation between Audry Moore, Office of_Groundwater, u.s.
Environmental Protection Agency, Region 2, and Gerald J. Hannay, NUS Corp., Region 2
November 6, 1990.

New York Testing Laboratories, Inc. Analytical Reports, Suffolk County Airport Landfill Area,
Soil Boring Results, March 1982.

Freeze, R. A. and J.A. Cherry. Groundwater. New Jersey, Prentice-Hall, 1979.

Hazard Ranking System (HRS) Field Test Prdject, net precipitaiton data, January 1988.

Four-Mile Vicinity Map for Suffolk Airport C & D Site, Canine Kennel Landfill, Air National
Guard Base, Fire Training Area, based on U.S. Geological Survey Topographical Maps, 7.5
minute series, “Quogue Qudrangle, N.Y.,” 1956; “Mattituck Qudrangle, N.Y.,” 1956;
Riverhead Quadrangle, N.Y., “ 1956; "Eastport Quadrangle, N.Y.,”1956.

Telecon Note: Conversation between Joseph Latrente, Suffolk Airport Aviation Division, and
Joanne Torchia, NUS Corp. Region 2, May 5, 1991.

Telecon Note: Conversation between Mrs. Mansey, Suffolk County Water Authority, and
Joanne Torchia, NUS Corp. Region 2, April 24, 1991.
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U.S. Department of Housing and Urban Development, Flood insurance Rate Map, Town of
Southampton, New York, Suffolk County. Community- Panel Number 365342 0024 C, June
1, 1983.

Climate Atlas of the United States U.S. Department of Commerce, National Climatic Center,
Ashville, N. C., 1979. ‘

Field Notebook No. 0714, Suffolk Airport C & D Site, TDD No. 02-9009-04. On-Site
Reconnaissance and Sampling inspection, NUS Corp. Region 2 FIT, Edison, New Jersey. January
16, 1991 and February 13, 1991. '

Water Resources Data, New York, Water Year 1989, Volume 2, Long island, U.S. Geological
Survey Water-Data Report NY-89-2.

Pine Barrens Review Commission. Suffalk County Pine Barrens Review Commission, December
1988.

Telecon Note: Conversation between Eileen Sheldon, Suffolk Airport Aviation Division, and
Joanne Torchia, NUS Corp. Region 2 FIT, April 24, 1991.

Letter from Robert S. DeLuca, Biologist, Office of Ecology, to Thomas Juner, Suffolk County
Planning Department, New York. July 17, 1990.

Letter from Robert S. Deluca, Biologist, Office of Ecology, to Joanne Torchia, NUS Corp.
Region 2 FIT, Edison, New Jersey. April 4, 1991.

U.S. Fish and Wildlife Service, Atlantic Coast Ecological Inventory, New York, 1980.

U.S. EPA Contract Laboratory Program, Ceimic Corp. (organics) and Betz Laboratories, Inc.
(inorganics), Case No. 15870, Laboratory Analysis from NUS Region 2 FIT Site Inspection
conducted on February 13, 1991.

Telecon Note: Conversation between Charles Guthery, Bureau of Fisheries, and Joanne
Torchia, NUS Corp. Region 2 FIT, May 15, 1991.

Phase II/lV A Work Plan, Installation Restoration Program, Suffolk County Airport Fire Training
Area, West Hampton Beach, New York. Prepared by E.C. Jordan Co. Portland Maine, November
1986.

Telecon Note: Conversation between Eileen Sheldon, Suffolk County Airport Aviation Division,
and Joanne Torchia, NUS Corp., Region 2 FIT, May 9, 1991.

New York State Department of Environmental Conservation, Well Logs for Suffolk County
Department of Heaith Services, Wells at the Suffolk County Airbase Landfill Area, March 18, 19,
22, 1982.

Environmental Protection Agency Potential Hazardous Waste Site, Site Inspection Report
Prepared by EA Science and Technoliogy, April 9, 1986.

Suffolk County Water Authority Distribution System Maps, Four-Mile Vicinity Map for Suffolk
Airport C & D Site, Canine Kennel Landfill, Air National Guard Base, and Fire Training Area.
Date Unknown.



32.

33.

34.

35.

02-9009-04-SI
Rev. No. 0

REFERENCES (CONT’'D)
Project Nate: To Suffolk Airport C & D Site File, From Joanne Torchia NUS Corp. Subject:

Private wells within a 4-mile radius, July 8, 1991.

Project Note: To Suffolk Airport C&D Site File, From Joanne Torchia NUS Corp. Subject:
Population served by groundwater weils within a 4-mile radius, July 15, 1991.

Telecon Note: Conversation between Mrs. Mansey, Suffolk County Water Authority, and
Joanne Torchia, NUS Corp. Region 2, July 15, 1991,

Project Note: To Suffolk Airport C&D Site File, From Joanne Torchia NUS Corp. Subject:
Population served by wells within each distance ring within a 4-mile radius of each site, July 15,
1991.
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Il N N Oy OE A e Em B e e
VEL REG .2 U.S. EPA SUPERFUND PROGRAM PAGE : 396
LECTION: RUN DATE: 01/08/91
“QUENCE: REGION, STATE, SITE NAME * CERCLI S ** RUN TIME: 16:15:18
1ENTS: ALL .
LIST-8: SITE/EVENT LISTING VERSION: 1
SITE NAME
STREET ACTUAL ACTUAL
cITyY STATE Z1P NFA.  OPRBLE START COMPL CURRENT
A 1D _NO. COUNTY CODE AND NAME CONG DIST. FLAG_ UNIT  EVENT TYPE DATE DATE EVENT LEAD
1D980509202  STONY POINT LF NFA 00 DSt 03/01/80 EPA (FUND)
E OF RTE 9V PAY 03/05/87  STATE(FUND)
STONY POINT NY 10980
087 ROCKLAND
(D982268815  SUDAKOW DUMP 00 0s1 05/20/87  STATE(FUND)
WILLIAMS STREET PA1 06/08/87  STATE(FUND)
FRANKFORT NY 13340
043 HERKIMER
(D9B0780878  SUFFERN VILLAGE WELL FIELD 00 RS1 04/16/90  08/13/90 EPA (FUND)
NORTH END OF RAMAPO AVENUE DS1 09/01/84  STATE(FUND)
SUFFERN NY 10901 PA1 09/01/84  STATE(FUND)
087 ROCKLAND NP1 10/01/84  EPA (FUND)
NF1 06/01/86  EPA (FUND)
si1 11/01/84  12/01/84  STATE(FUND)
01 wP1 03729/85 12/31/85  STATE(FUND)
co1 03/29/85 09/25/87  STATE(FUND)
RO1 09/25/87  STATE(FUND)
01 08/06/87  STATE(FUND)
oM1 09/30/88 STATE(FUND)
(D981186943  SUFFOLK AIRPORT C & D SITE 00 DSt 03/27/86  STATE(FUND)
OLD RIVERHEAD ROAD PA1 07/06/87 07/09/87  STATE(FUND)
WESTHAMPTON(T.0.S.HAMPTON NY 11978
103  SUFFOLK
(0986866432  SUFFOLK COUNTY AIRPORT TRAINING AREA 00 (13| 05/03/88  STATE(FUND)
OLD RIVERHEAD ROAD PA1 05/18/90  06/29/90  STATE(FUND)
SOUTHHAMPTON NY 11968
103 SUFFOLK
(2572824249  SUFFOLK COUNTY ANG BASE 00 DSt 10/15/85 EPA (FUND)
SUFFOLK COUNTY AIRPORT st 10/30/88  STATE(FUND)
WESTHAMPTON BEACH,NY NY 11978-1294 01
103 SUFFOLK
(003797248  SUFFOLK MATERIALS MINING CORP. 00 DSt 03/25/86  STATE(FUND)
CONSEWOGUE ROAD PA1 03/27/86  STATE(FUND)
EAST SETAUKET NY 11733 s 07/20/89 09/25/89 EPA (FUND)

103 SUFFOLK
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Congressional District Identification—Continued

NEW YORK

Table 1. MUNICIPALITIES—Continued
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a6 HARROR VILLAGE, . . . . . L LT SUFEOLK, , ., ., ., .oy UTICA CITYe o 4 v 0 0 6 o v 0 v 4 o L L SRRy 1
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TRUEM v ILLAGE St e v e o maSHBNGTIN [ T DT Tttty VALLEY STREAW VILLAGE . . . . . ., ., NASSAU , . . . . . . ... 1002
SOLTAIRE VILLAGE, . . . L, ., ., syfeoLx. ., St e i e e e e .2 VAN ETTEN VILLAGE & o 4 & o 4 4o o 0 CHEMUNGL o o 4 v 4 4 v o v o o4 o380
AW eNTAT viLLaws L L D DT GlSeay C e s e e e e e b e e e e VERNOM VILLAGE. , . . , o . o ., , ONFIDZ . . . . o o oot o e 025
auMYGCRFEX VILLEGE L, L L D) geweea L L L T srtee oo a 29 | VICTOR VILLAGE, . . . . . . . . .. owTARMO, . . L ol cee e o0
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SCARSOMLE VILLAGE , , ., . . . . . © WESTCHESTEN, , , | e e o 220 WALTON VILLAGES o o o o o s o « o o OELAWARE . o 2 o v o o v v oo +28
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GEMS .- T

SITE
LONGILTUDE

SUFFOLK

ATRFPORT C&D
LATITUDE 7

40:50:

KM 0.00-.400 .400-.81C .810-1.60

&1 o] o) 398
RING @) Q z298
TOTALS

GEMS -~ 1

SUFFOLK AIRPORT C&D SITE

LATITUDE 40:50: 7 LONGITUDE

72:37:30

1.60-3.

1980 POPULATION

20 2.20-4.80

2510
291G
72:37:30

3630

3630

4.80-6.40

1572

1572

1980 HOUSING

KM 0.00-.400 .400-.810 .810-1.60 1.60-3.20 2.20-4.80 4.80-6.40
501 (¢] (6] 166 1000 1432 646
RING [¢] o] 166 1000 1433 646
TOTALS

0 ») 398 | as510 | 3630 | 1572

166

1000

/1433

646

SECTOR

TOTALES

211¢

811¢C



1

SUFFOLK AIRPORT CANINE KENNEL LANDFILL

LATITUDE 40:50:20 LONGITUDE 72:37:21 1980 POPULATION
SECTOR
KM O.00-.14C0 .400-.810 .810-1.60 1.60-5.20 2.20-4.80 4.80~-6¢.40 TOTALG
K| o} 6] 742 1227 4028 3614 Qe
RING o] O 74z 1207 4058 3614 2¢6.01
TOVALS
1
CGUFFOLK ATIRPORT CANINE KENNEL LANDFILL
LLATITUDE 40:5%0:20 LONGITUDE 72:37:21 1280 HOUSING
SECTOR
KM 0.00-.400 .400~-.810 .810-1.60 1.60-3.20 3.20-4.80 4.80-6.40 TOTALS
5 1 [¢] (¢} 280 49¢ 1605 1477 IR58
RING O (6] 280 49€ 1605 147 858
107TALS
O~y mi NN ~Ys i)l Yo <) wi | 7222 8 1 2-3emi] 3-Yai
)
X 0] 0 74 1227 | 4038 | 3uM
'o,,r
U, .
A Io) O 28D Hq( oS | 141717



EMEY ]

SUFFOLK AIRPORT FIRE TRAINING AREA

LATITUDE 40:50:14 LONGITUDE 37:44

72:

KM 0.00-.400 .400-.810 .B10-1.60 1.60-3.2¢

1980 POPULATION

3.20-4.20 4.80-6.40

SECTOR
TOTALS

B311C

811¢

SECTOR
TOTALS

S [¢] 6] 742 ?953 2869 154¢
RING Q (¢} 742 a5 2867 154¢
TOTHLS
I
SUFFOLK AIRFPORT FIRE TRAINING AREA
LATITUDE 40:50:14 LONGITUDE 72:37:449., 1280 HOUSING
KM 0.00-.400 .400-.810 .810-1.60 1.60-3.20 3.20-4.80 4.80-6.40
Gl O (o] 280 112¢ 1199 &40
RING O O 280 112¢ 1199 &40
TOTALS
oWl Zy-tn o T | 7-2 mi -3 i | 3-Y mi
P.,L
ay- 0 [b) THR | 2983 | 2869 | /5%,
‘00
0"5‘

LHO




1

AIRPORT
40:50:14

SUFFOLK
LATITUDE

KM 0.00-.400 .400-.810 .810-1.60 1.60-3.2C 3.

G| 0 [¢)
RING [¢] ¢
TOTALS

1

SUFFOLK AIRPORT AIR MATIONAL GUARD
LONGITUDE

LATITUDE 40:50:14

K 0.00- 400 .400-.810 .810-1.60 1.60-3.20 3.

297

297

AIR MATIONAL GURRD BASE

LONGITUDE 72:38:32

1980 POPULATION

20-1.80 4.80-€.40

3415 2001 s5a2
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EXECUTIVE SUMMARY

INTRODUCTION T ———

This report presents the results of the Installation Restoration Program (IRP)
Phase I - Records Search for Suffolk County Airport (SCA)--formerly Suffolk
County Air Force Base (SCAFB)--in Westhampton Beach, New York. The purpose
of the Phase I study is to identify and assess sites posing potential threat to human

healith or to the environment due to contamination from past handling of hazardous
materials.

Historically, SCAFB was activated in 1951 and operated by the UWS. Air
Force (USAF) until official closing in 1969; deactivation continued through July
1370.  With the closing of the base, most of the land was reacquired by Suffolk
County and the airfield operated as SCA. J§1971 the Air National Guard (ANG)

leased approximately 70 acres of buildig d aircraft working areas of the

to the history of the sites with respect

8¢, the Phase I study was conducted in two

phases. During the initial ef “Qaplior emphasis was placed on investigation of
past operations and disposal practis of the Air Force at the former SCAFB during ~
its period of operation from 1951 to 1970. The Installation Assessment for the two

disposal sites was initiated in August 1986 with a records search and review and
site reconnaissance of the two sites of concern and of other pertinent areas of the
former SCAFB. Based on information from historical records, aerial photographs,
physical site inspection, and personnel interviews with former SCAFB personnel,
the history of two sites was developed and the sites were evaluated for contami-

nation characteristics, potential migration pathways, and potential pollutant
receptors.

The results of the Installation Assessment were initially presented in a draft
version of the main section of this report. The draft report was reviewed by Oak

Ridge National Laboratory, USAF and appropriate regulatory agencies. Subsequent

ES-1



to this review, Dames & Moore was requested to complete further investigations to

determine the potential role of the Air National Guard (ANG) in the use of the two
disposal sites.

Due to ANG presence at SCA since 1971, its role as SCA tenants, its known
use of one of the sites of concern, and its location with respect to the two sites,
the USAF considered it appropriate to investigate ANG's past waste generation,
handling, and disposal activities at SCA, especially with respect to their potential
use of either of the two sites of concern. As a result, in June 1987, the second
phase of the study was conducted and an addendum to the main report was
prepared following an on-base records search and investigation of ANG activities.
The addendum report, which follows the main section of this document,
supplements the initial findings presented in the main section of this report and

presents greater detail relative to ANG actfvxnes. The scope of the addendum

=>0f the two disposal sites although

to, collect pertinent information
relating to these sites.

FINDINGS

ey 7y SCAFB from the mid-1950s until
1970. The SCA, the 106t SCECRPS, and Recovery Group (ARRG) of the

Area from 1971 to 1982. Also, d~dlsposa1hasoccm‘mdat this site since
1970, Approximately.onesthied:g is: sitezis: covered by.concrete: rubble froris
reconstructornof:the airfield runwiys' by S@#i« The remalning 5.8 acresa-,cgn:isr:t:?
of rand‘dr'ﬁt?:'»”Sh‘”ﬁfa”ce?,s&ttéring?qﬁm;te"pi;leg,. Based on information collected during
the 1986 investigation, waste burial is suspected within a small area in the
northwest corner of the site. Despite efforts during the June 1987 investigations
to collect additional confirmatory information concerning waste burial in the
northwest corner, no further information was obtained. . Ehe-saiped :
disposed.ofatSite l-were:inertiwastes associated with.constructien. .
disposal .of.ather. wasiesmipcluding poténtiatn aousastes. |
1970, has resulted in potential-contamination: ’ét Site- lﬂ@ l

Site 2, Canine Kennel Landfill, a 1-acre site, was used by SCAFB during

deactivation activities for burial of inert wastes. Evidence indicates that this site

ES-2
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was not later used by either SCA or ANG for waste disposal. However, PCB
transformers and capacitors were discovered at this site and femoved in 1984,
Confirmation of PCB contamination in the near-surface soils has occurred at the

site. The source of the PCB transformers found at the site is unknown.

It was concluded during the initial investigation that surface runoff is not a
direct source éf concern as a potential contaminant pathway at either of the two
disposal sites because of hydrologic conditions in the vicinity of the sites. High
permeability sandy soils allow for rapid percolation through the unsaturated zone
and potential contamination of the surficial aquifer. The groundwater table is
approximately 15 to 20 feet below each of the sites. Hydraulic conductivity of the
surficial aquifer is very high and there is potential for contaminant migration to be
correspondingly rapid. Groundwater flow direction is southeastward toward both
the headwater area of Quantuck Creek and t 1e Old Ice Pond of the Quogue Wildlife
iht of the sites. Approximately 1,500

contaminants migrating from the s e pficial aquifer supplies virtually 100
percent of all the potable wat
wells,

fler through municipal or private

The Hazard Asses dology (HARM) was applied to the two

sites of concern, and scores d. 7 were calculated for Site 1 and Site 2,

respectively. It is important to nogigfhat the rankings reflect the current condition

- of the sites and not the condition of the sites when the Air Force closed the base in-

1370.- Significant factors affecting the rankings included nearby critical environ-
ments and nearby use of the uppermost groundwater aquifer. Potential contami-
nants at Site | primarily include POLs, paint wastes, and solvents and at Site 2
include PCBs and heavy metals!. The HARM rankings prepared during the initial
study (and incorporated in the main section of this report) were reviewed
subsequent to the June 1987 investigation. Addendum report findings did not
impact the HARM scores previously determined.

CONCLUSIONS

The Phase I study concludes that, based on report findings, no hazardous
wastes were disposed of at Site | or Site 2 during use of these sites by SCAFB.

ES-3



Additionally, no records search or interview information collected indicates that
either Site | or Site 2 was used by SCANG for disposal of hazardous wastes.
However, during site visits, four apparently unopened 5-gallon cans of metal
coating resins were observed at Site |. The cans had military markings and carried

a 1973 date. How they got to the site is unknown and they have subsequently been
removed.

The potential for hazardous wastes to have been disposed of at Site 1 since
July 1970 exists; the parties responsible for this disposal are unknown. PCB
contamination at Site 2 has been confirmed. The parties responsible for disposal of
the PCB transformers and capacitors are unknown.

RECOMMENDATIONS

Based on occurrences at Sites | and & after transfer of site property to

gstigations at both sites appear

’conducting remedial measures or

T

cleanup operations would t __- determined by evaluation of the

results of confirmation i
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(2) well or sample depth (when available); and

{(3) Month sampled

Wwater quality data presented on Figure 6 ranges from non-detected
concentrations tc about 1,000,000 ppb. Many of the compounds were
reported as present and were not quantified. Taking into account that
the high concentrations may have been an analytical error, a

contaminated ground water area south of the tank farm can nevertheless

be delineated.

Number of Detected Compounds

A graphic representation of the most frequently detected organic
compounds in ground water versus the type of compound found was

constructed (Figure 7).

The reéorted detection for the monitoring wells were tabulated for all
compounds detected in two or more samples and were placed on the
graph. This graph represents the frequency of compounds detected in

ground water samples regardless of their concentrations.

4.2 Geolocy
The geology of the region has been extensively studied, primarily

because of the importance of ground water to Long Island. Glacial
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deposits, consisting of till and outwash sands and gravels of
Pleistocene Age, mantle much of Long Island. 1In tﬁis area, they are
found to a depth of about 100 feet below sea level and unconformably
overlie the sediments of the Cretaceous Magothy Formation on an
erosional surface. The Magothy Formation consists of silts, sands,
gravels, and clays and is reported to be 800 to 1,200 feet thick in
this area (Jacob, 1968; Anderson & Berkebile, 1276). The underlying
Cretaceous sediments and bedrock are not considered here because they
are found well below the depth of the fresh water aquifer and the

contamination.

Descriptions of samples cbtained during drilling for installation of
monitoring wells in the vicinity of the Suffolk County Airport
indicate that the glacial material is composed primarily of fine to
coarse sand with some silt and gravel. Glacial materizl is often
variable in lithology and depositional mode within relatively small
areas. Local variations could affect ground water quality, in
particular clay particles may adsorb organic compounds in percolating
water. Variations in depositional mode, resulting in different
bedding structures, could affect ground water flow paths. Detailed
logs, continuocus from the surface to the total depth of any monitoring

well should be obtained whenever possible.
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The constructed hydrogeologic profiles (Figures 4 and 5) display the
depths of some of the wells and the lithologies encountered. Based on
available information about the area, the lithology is described in

the profiles as fine to coarse glacial sands and gravels.

4.3 Geohvdrology

Geohydrologic conditions of the region are known based on numerous
investigations (Nemickas, 1982; Berkebile, 1975; Holzmacher,
McLendon and Murrel, 1968). Underneath Long Island fresh ground water
occurs in a lenticular shaped deposit overlying salt water. The
deposit is thickest toward the center of the island, thinning rapidly
along the coasts. The fresh ground water near the Suffolk County
Airport is usually under phreatic water table conditions. As a
result, the elevation of the water table generally parallels the
topography. The principal agquifers in the area are the upper Glacial
aquifer angé thé deeper Magothy aguifer. These aquifers have hydraulic
properties which are similar. For the purpose of this study, we are
mainly concerned with the upper Glacial aquifer. The transmissivity
of the upper Glacial aquifer ranges from about 45,000 teo 75,000
gallons per day per foot (épd/ft) {Nemickas, 1982). The horizontal
hydraulic conductivity is on the average about 350 ft/day and the
specific yield ranges from 0.20 to 0.30. The saturated thickness of

the agquifer is about 50 feet.

Gl
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The water level contour map, constructed from the March 1982
measurements in the NYDOT wells indicate that the water table in the
study area generally slopes to the south and is affected by streams to
the SE and SW (Figure 3). We have assumed that these measurements
indicate “static" conditions because: (a) most private wells in the
area have not been in use since 1977; (b) we do not have pumping
records from the SCWA supply wells along Meetinghouse Road to indicate
variations in the pumping rate from 3,000 gpm; and (c) water level
measurements have not been obtained from the monitoring wells on a
consistent basis to indicate water level changes with time. Based on
the water table elevations from Figure 3, the hydraulic gradient is on
the order of 1.5 x 10-3 ft/ft. The velocity of ground water flow in
the glacial aquifer is computed from on Darcy's Law:

Ti (1)

dn
acutal velocity of ground water, ft/day

where:

<
"

T = transmissivity - ranges from 6,000 to 10,000 ft3/day
i = hydraulic gradient, ft/ft
d = saturated thickness of the aquifer, feet

n = porosity, assumed equal to specific yield

The computed groundwater velocity is therefore about 0.6 to 1.5

ft/day.
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The depth to water in the vicinity of the tank farm is on the order of
30-36 feet. The NYDOT elevations are tied into an assumed elevation
which was adjusted for the construction of the contour map (Figure 3).
Most of the elevations of the few other wells in which water levels
have beer. measured are not known. Water levels in private wells
usually cannot be measured due to the inaccessibility of the wells.
Without water level measurements tied into an elevation, and taken at
regular intervals over a period of time, it is difficult to correlate
water tabtle fluctuations with precipitation, stream flow, artificial
recharge, or variations in pumpage. Since many of the wells are only
installeé into the top of the water table, relatively large variations
in the water table elevation may not be measurable. As stated
earlier, we have assumed that the NYDOT well measurements reflect
current conditions. We have also assumed that the water table
elevation does not fluctuate more than an inch or two in response to
factoré mentioned above and its configuration remains relatively

constant.

The available depths to water were indicated on the hydrogeclogic
profiles (Figures 4 and 5). Some surface elevations, which were not
available from the files, were approximated from the contours on the
regional topographic sheet. These profiles display the general

topography with relationship to the depth to water. In addition,

4-10
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considering the fact that the aquifer extends to a depth between 50
and 100 feet below land surface, it is apparent from the hydrogeologic
profiles that ground water sampling is not representative of the total
aquifer depth. 1In most cases, only the top few feet of the aquifer

were sampled.

4.4 Surface Water and Recharge

The area south of the airport is bounded by two streams (Aspatuck and
Quantuck Creeks) that join to form Quantuck Bay to the south. The
Quogue Wildlife Refuge ponds and streams, which are on the east side
of the airport, drain south into Quantuck Creek. Aspatuck Creek also
flows south on the western side of Peters Lane. Although no culvert
is present under the railroad and road to the north of Aspatuck Creek,
it was noted through our field observation that this area {which is

adjacent to the tank farm) slopes toward the creek.

The average precipitation for the area is 43 inches per year, based on
the 30-year precipitation records of the National Weather Service
(Nemickas, 1982). The amount of overland runoff from precipitation is
relatively low because the soil and subsurface are highly permeable.
Much of the precipitation is infiltrated through the unsaturated zone
to the water table. Therefore, the surface water consists mainly of

ground water discharge.

4-11
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The division between infiltration and runoff of a contaminant “"slug”
such as the 10,000 gallons of fuel spilled is dependent upon several
factors including: precipitation amount and duration, land surface
slope and the characteristics of the unsaturated material above the
water table. It is generally assumed that the soils and glacial sands
allow for rapid infiltration and recharge. However, based on local
drainage, a spill of such magnitude could in part reach surface water

bodies.

4.5 WwWater Quality

4.5.1 Ground Water

The water quality of the glacial aquifer in the area has generally
been founé to be potable in most parts. Iron, chloride and nitrate
often occur in concentrations higher than drinking water standards of
backgrounéd concentrations. Concentrations of iron in the majority of
water samples (March 1983) taken from the wells installed adjacent to
the Quogue Wildlife Refuge were found to be .above the New York State
limits for drinking water (0.3 mg/l). The remaining parameters tested
were withirn the drinking water standards. No volatile organics were
detected in the surface water of the Wildlife Refuge. Other studies
of the glacial agquifer ground water have found the water to be of good

quality (Nemickas and Koszalka, 1982).

4-12
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Figure No. 3 cont'd
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DESCRIPTION

NEW YORK DEPARTMENT OF TRANSPORTATION WELL
Sampled 3/82

PRIVATE, RESIDENTIAL WELL
Sampled 2-3/82

SUFFOLK COUNTY DEPARTMENT OF HEALTH (SCDH) WELL
Sampled 12/81 & 3/82

SUFFOLK COUNTY WATER AUTHORITY (SCWA) MONITORING WELL
Sampled 12/81 & 1/82

SCWA PUBLIC SUPPLY WELLS

HEW YORK AIR GUARD WELL
Sampled 5/82

QUOGUE WILDLIFE REFUGE WELL OR SURFACE WATER SAMPLE POINT
Sampled 3/83

"S" MONITORING WELL OF SCDH SYSTEM

SCDH INVESTIGATION WELL
(no sample data since 1977)
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Grownd-watur luewvcls and their relationship 16 yround-water
TABLES proclems in Suttolk County, Long dsland, N, Y,
Page
By
Table 1. Summary of wcil data and around-water levels in
J, F. Hottmon
Suffolk County, Long Isfand, N. Y. included Engineer, U, S, Geological Lurvey
and
in this report . . ¢ o « ¢ o ¢ + o o o 22 E. R, tutke
Geologist, U, S, Geological Survey
2. Water-level records. for selected water-table wells in
25

suftolk County, Long lsland, N. Yo o oo .-
ABSTRACT

3. Geological Survey annual watecr-supply papers containing
Suffolk County occupies the eastern two-thirds of Long Island, N. Y.
and its economic |ivelihood, derived essentially from industry and agri-
38 is vitatl : .
culture, is vitatly dependent upon its vast natural reservoir of ground
water of good quality.

tabulated water-level records for Suttolk County,

Long Island, N. Yo o o o« oo v o v 0 v v o-

Natural replenishment ol ground water is provided by precipitation
which averages about U3 inches per year, Under present conditions of
infiltration, ground-water recharge is about 350 billion gallons during
the average year. Natural discharge of ground water takes place through
streamflow, underflow, transpiration and evaporation. Land development
alters the natural recharge-discharge pattern in varying degrees by the
installation of sewers and the establishment of extensive areas of paved
and roofed surfaces. Increased water usage, which accompanies this de-
velopment, also chenges this pattern. The influence of these cultural
changes on ground-water storage is evident through the continuing
measurement of ground-water levels.

Presented herein (table 7), are more than 4,000 measurcments for 65
water-table weltls meassured as part ot this monitoring program, The location
ot all wells that were previously or are currently measured under the prc-
gram are shown on plates | and 2 together with the associated aquifers
and the availability of the measurements, Also tabuiated, with report
titles and report numbers for the years concernecd (table 3), are the wells
tor which water levels have been published in the annual water-level re-
ports that are issued periodically by the U. S, Geological Survey.

Water -level measurements are usetul in other respects - especially in
the construction tield, Water-level dala have bzen helptul in solving
probtems related to toundations, cesspools, welt construction, and land
drainage, In this report, a discussion is given of the retationship be-
tween water tevels and these problems,




Filling in gaps in water-level data or estimating data for sites re-
mote from observation wells is possible by interpalation of water-level
measurements of wells in the vicinity, Correlation of the short-term
water-level record of one well with the long-term water-level record of
another constitutes a useful tool for extending water-ieve!l data.
Projecting observed water-level information into the future, in order to
estimate infrequent water-level extremes, is a useful application of
water-level data and can be accomplished within broad limits by a
logarithmic-probability plot of water leveds for the well in question
versus cumulative frequency of occurrence, This methoo, however, has
certain limitations ang must be used with caution,
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Sutfolh County, one of the most rapidly growing Counties in ihe United
States, occupies the eastern two-thirds of Long Island (fig. 1). Hcre in-
dustry and agriculture exist side by side bringing prosperiiy to the entire
population, One reason for the continued success of each activity is the
abundant supply of water ot good quality,

In 1656, nearly 20 billion gallons of ground water were withdrawn from
Suttoik County's underground ruservoir 0 supply the needs of industry,
agricuiture, pubiic and private supply. As this reservoir is the principal
source of water available at present, adequate protection of the subsurface
reserves is vital to the economy and public welture of Suffoik County,

The need for basic appraisal of the ground-water rescurcds of Suffolk
County as well as tor determining any contamination or depletion of the
reserves that might be taking place was recognized by State and County
ofticials in the early thirties. As a result, since 1932, the New York State
Water Resources Commission (formerly Water Power and Control Commission),
+he Suffolk County Board of Supervisors and, later, the Sutfolk County Water
Authority, have maintained agreements with the U, 5, Geological Survey tor
a continuing ccountywide ground-water invesiigation,

A major threat to Suffoik County's water reserves is coniamination
from the salt-water bodies that bound the county on three sides; therefore,
part of the continuing investigative program is periodic sampling of well
water for evidence of such contamination, Recent evaluation of the resuits
of this program (Hoffmanand Spiegel, 1957) incicates that up through 1953
only localized sea-water contamination had taken place. The wells affected
are near surface-water bodies containing salty water and contaminaticn has
resulted trom pumping the individual well rather than trom an exiensive
{andward movement of salty water,

Periovdic measurement of water levels at a number of observation wells
throughout Suffolk County is another part of the continuing investigative
program. Properly interpreted, these measurements help to deiermine basic
water-level conditions and to delineate areas where overdevelopment of the
ground-water reserves may lead to sea-water encroachment and other problems,
Perhaps the chief advantage of this procedure is thal ispending contamin-
ation of the ground water can be detected without the landward movenent ot
salt water.

The chicf purpose of this repori is to make available more than 4,000
previous by unpublished water-fevel measurements for 5 selected Suffolk
County shailow wells (tables | and 2) and to give the location of all
wells measured for monitoring and cther purposes (plates | and 2). Also
tabulated are ihe Water-Supply Papers ot the Geological Survey which con-
tain water-level measurements for Suffolk County (table 3). In the past,
these data were published annuatly by the Survey. Under the present
scheduie, the Survey will publish the levels for 195€ and 1957 in one
volume and thereafter each volume will contain records ccvering a 5-year
period. Additional uses for water-level data are described; and some
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Figure |.-~Index map of Long lsland, N.Y. showing location of Suffoik County

methods ore presented for estimating water levels ia oregs where thore are
no observation wells or where approximate long-term maximum and minimum

values of water levels are desired,

Water-tevel measurements disted in table & were, for fhe most part,
made by the U, 5, Geological Survey, Measurements curing the early 1500's
and some during the early 1930's (table 3) were made by the New York City
Department of Water Supply, Gas and Electricity when Long {sland sources
were being considered for extensive water-supply development,

ROUND-WATER OCCURRENCE ANOD MOVEMENT

Ground waler tills the pore spaces of the unconsolidated clay, sand,
and gravel that underlie Suffolk County, Three water-bearing formations
(aquifers) have been recognized, Composed mainly of various types of sand
and gravel, these formations in sequence upward from bedrock are: the
Lioyd sand member of the Raritan formation of Late Cretaceous age, the
Magothy(?) formation of Late Cretaceous age, and the upper Pieistocene or

glacial deposits,

The water table of Suftolk County, the upper limit of ithe entire thick-
ness of saturated material, ranges in altitude from about 70 feet above
sea levet in the inland, central portion ot Suffolk County to sea level
near the shores, Below this surface is stored many billions of gallons
of ground water, Shown in tigure 2 is a water-table map for a portion of
south-central Suftolk County as of the end of December 1950 {after
Lusczynski and Johnson, 1951).

In scme parts of Suffolk County, locally continucus layers of fow-
permeatility material lie above the water table, These areas are locateg
mostly in the northern part of the County extending to Orient Point, and
also in the south Fork., Percotation of recharge in these areas is tempo-
rarily retarded in its downward path and water, termed perched water, is
stored obcve these layers, Storage in perched-water bodies appears to
respond to short-toerm filuctuations in precipitation more markediy than
storage in the main ground-water reservoir., QOuring long periocds of
deficient precipitation the smaller and even some of the more extensive
of these water bcdies may be dissipated completely, As water levels in
wells tapping these perched bodies do not necessarily reflect changes in
storage in the recognized main ground-water reservoir, no attempt has been
made to measure these levels in a continuing program,

Natural repilenishment to Suffolk County's ground-water reservoir is
derived solely from precipitation, which averages about h3 inches per yeor.
Oniy part of the precipitation recaches the water-bearing formations, for
sizeable amounts are lost through evaporation and transpiration before
becoming ground water. Losses through overland runotf to streurs in un-
develcped areas are small, owing mainly tu the exceltent soil porasity,

As a result of these factors and an estimated S0 percent recharge of pre-
cipitatinon, about 350 billion gallons of water repienish the ground-water
reserveir during an average year.
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Suttolk County, Long

Figure 2.=-=Map of the water table in the southe-central section of

Isiand, N.Y. at the end ot Decamber 1950,
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Hatural discharge teom Luftolhk County's ground-water reservoir iokes
ploce mainly through the seaward movement of streamflcw ond grounda-water
underflow, Sireamflow is largely ground-watcer outflow through channels
that intersect the water table. The annual volume of stream discharge
averages about one-quarter of the average ground-water recharge (350
billion galtons} and amounts to more than 80 billion gallons, This
quantity is about b times the ground water pumped for ail purposes in
1956, An unknown, but probably greater, quantity of ground water moving
through the subsurface sand, gravel, and clay, is discharged each year
directly into the >cean or into streams below points of discharge measure-
ment, A third water loss, aiso unknown in magnitude but possibly size-
able in amount, occurs through evaporation from surface-water bodies such
as streams and ponds, and evaporafion and transpiration from the marshy
and low-lying areas that tringe the shoreline of Suffolk Couniy.

Ground-water development can change the natural pattern of ground-
water occurrence and movement, Pumping a well removes the ground water
stored in the vicinity of the well and torms a local depression in the
surrounding water table. This depression, because of its shape, is
termed the cone of depression, Expansion of this cone takes place until
ground-water recharge is increased or discharge is decreased an amount
equal to that which is being pumpad, Replenishing water can either improve
or impaiv the quality of the stored ground water depending upon the quality
of the source. Extreme quality impairment, such as that caused by serious
sea-water encroachment, might require complete cessation of ground-water
withdrawals,

Intensive land development also helps 10 unbalance the water budoet,
knterception and evaporation ot precipitation from the increased rooted
and paved areas and more efficient discharge ot storm runoff to sewers
dissipates water that otherwise wouid have seeped into the soil.

Variations in either recharge, discharge, or both results in changes
in the amount of ground water in storage at any one time, Those changes
arc retlected in changes in the position ot the water table and are best
determined by water-ievel measurements in representative observarion wells,
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GROUND-WATER LEVELS

Potential Ground-water Problems and Applications of the Water-level Data
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At present, the chief ground-water prabdlem in Suffolk County I8 local-
ized sea-wateor contamination, but with increasing development of the ground-
water reservoir, additional problems may become important, Thes@ are more
fully described elsawhere (Hoffman, 1956), The following discussion con-
siders: (1) more extensive sea-water contamination of the ground-water
reservoir, (2) permanent depletion of ground-water storage, especially if
Suffolk County should be extensively sewered, and {3) the application of
water-level data to these potential problems,
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Shown in figure 3 is a simplified version of how sea-water encroach-
ment takes place. Here sustained pumping has depressed the ground-water
levels below sea level, The cone of depression has expanded to the shore-
line, and has caused salt water from the adjacent embayments and from the
underlying sand and gravel to move toward the pumped well, First contamin-
ated would be the water from the wells screened nearest the tresh water-

lo |

salt water boundary. Continued pumping would cause a migration of this © —
contamination further inland. In Suffolk County, stratification of the ‘c:, g
water-bearing beds, the presence of extensive layers of protective clays, | @
and the pattern ot ground-water movement modities this theoretical picture, '—‘
g
Early detection of sea-water encroachment enables the application ot ot
measures to prevent further contamination, As previousiy indicated, one é;

method ot detection utilizes the large difference in the chloride content
ot sea water (high chloride) and fresh ground water (low chloride). The
second method, previously mentioned, utilizes periodic measurement of
water levels in observation wells, These measurements help to detect
water-level trends that would favor uvltimately the landward movement of
sea water, For instance, measurements of the water levels in the observ-
ation wells shown in figure 3, when adjusted for precipitation, would
show an overall downward trend from the start of pumping, Superimposed
on this trend might be fiuctuations owing to variations in artificial re-
charge and pumping, and in some cases, natural phenomena such as tides,
barometric pressure, and evapotranspiration,

{1am uoioAIasqO\

Permanent depletion of ground-water storage in Suffolk County may
take place in future years owing to extensive sewering. The only sewers
in Suffolk County at the present time are the small systems of the near-
shore villages of Greenport, Huntington, Ocean Beach, Patchogue, Port
Jetferson, and Riverhead; so, probably 80 percent of the water pumped
from public, private and industrial wells is returned to the ground, 1t
the area served by sewers expands, and it the storm water is discharged
directly into the ccean, replenishment previously obtained from sanitary
wastes and storm water will be reduced considerably,

OCEAN

On the other hand, withdrawals from the ground-water reservoir will

Figure 3,--Sea-water contamination of tresn water-bearing beds resuiting trom pumping a nearsnore wei!

probably increase in the future and the increased net draft will cause a
decrease in ground-water storage and a decline of the water table. As in
the case of sea-water contamination, water-level measurements will record

the change in storage.
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Although the principal uses of water-level measurements in.SutfoIk
County are for the evaluation ot the basic ground-water situation and the
detection of overdevelopment and sea-water contamination of the ground-
water reservoir, water-ievel measurements are useful for a number of .
other purposes, Some of these uses are described in the following section

of this report,

Additional Uses ot Water-level Measurements

Besides the primary purpose of determining the status of ground-water
storage and changes in this storage, water levels are useful in other
respects - especially in the construction field. Some of these uses, as
indicated by information requested from the U, 5. Geological Sufvey,‘un-
cluda the determination of depths of wells and cesspools, the d!ffus:on of
spent cooling water, and the design of foundations and land-drainage systems,

in some cases, satisfactory application of water-level data requires
that the altitude of the land surface at the site be known, lf_exacf
aititudes are not available from the land survey, estimated altitudes are
obtainable from U, S. Gealogical Survey topographic maps, available at
nominal cost from the U, S. Geological Survey, Washington 25,‘0. c.
Where greater accuracy is raquired, local surveyors, town engineers, state
and county highway departments, or other agencies or individuals may haye
the desired information in their files, The depth to water beneath a site
is the difference between the altitude of land surface and of the water
table. Ideally, to determine the tluctuation of the water table beneath
a site, the water level in a test hole or a well point at the site, should
be measured periodically. Practically, it is assumed that the water table
at the site undergoes a fluctuation pattern resembling.?hat ot tﬁe water
level in a nearby observation well, When a test hole is not avaflable or
an observation well does not exist near the site, it may be po§suble to )
obtain a usable, but a less accurate, water-level altitude by interpolation
of the water-level altitudes in two or more distant wells, This pfocedure
i's described more fully in the subsequent section entitied "Extendnng
water-level data". Nearby pumping for water supply or dewuterqu purposes;
ocean tides; tidal bores traveling up stream channels; changes in fhe.f!OT
of adjacent streams, especially it regulation is present; and the artificial
recharge of cooling water and of storm or sanitary sewage are factors that

inf luence such correlation,

Cost estimates and other needs often make it desirable to defermine.
the minimum depth of -a contemplated well. This very minimum depth possibly
wouid be the depth to water benesth the site plus an allowance for the
estimated drawdown due to pumping, recesssion of fthe water table due to
diminished replenishment, and interference from nearby pumped wells.
However, a number of other factors must be considered tor.fhe successful
completion of a well, such as the rate at which the wellhus to be pumped,
the hydraulic characteristics of the water-bearing material, the depfhﬁfc
a suitable water-yielding zone, and the proximity ot sea water., Sometimes
it is not possible to predetermine all of the factors and as a result,
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conditions encountered during dritling may necessitate screening the well
at a depth that is many feet below the previously estimated minimum depth,

Some sanitary and builtding codes, designated 1o minimize ground-water
contamination, require that cesspool bottoms be located at least two feet
above tho highest recorded stage of the water table. The ccrresponding
depth to water at site minus the prescridbed distance of casspool bottom
above the water table gives the allowable cesspool depth under such re-
quirements, \Vhere only short-term records are available, the highest
water level on record may be below the long-term maximum and at some
future time a higher stage might result in cesspool problems,

Recommendations of the New York State Water Resources Commissicn, in-
tended to minimize the effects of recircuilation of warmed water, suggest
that wells diffusing spent cooling water be placed at least 100 feet down-
gradient from the supply wells, In order to determine this direction,
water levels in a number of local wells should bs appraised, The most con-
venient method of appraisal is to construct a water-table contour map, such
as that shown in figure 2, by plotting the well locations annotated with
concurrent water-levei altitudes, Lines, called contour lines, are then
drawn through selected or interpolated points having the same water-level
altitudes, Ground-water movement tzkes place in a direction at right
angles to these contour iines,

Building foundations constructed during below-normal stages of the
water table, in areas where the water table is relatively close to land
surface, may be subject to seepage and stability problems when the water
table rises, Cognizance of this possibility and examination of the long-
term range in water-levet fluctuations in nearby shallow wells at the time
of foundation design can do much to avoid costiy remedial measures.

Foundation problems involving perched water may require a different solutijon.

Consequently, it is important to distinguish between the two cases. Com-
parison of the altitude of the water level of the unidentified ground-water
body with that of the water table underiying the site, estimated from a
water-tablie contour map, or that of the water level in a nearby water-tabie

observation wel |, may enable such identification, In some cases, it may be
necessary to drive a well point, measuring the depth to water trequently as
the well is driven, in order to determine whether or not an unsaturated
condition exists bencath the unknown water body. It an unsaturated zone
does exist at a greater depth, the water in the well will drain into the
unsaturated zone and a water-level measurement will not be possible,

Land-drainage problems, similar to foundation problems, require deter-
mination of the source ot the boggy condition prior to the use of remedial
measures. Again, comparison of the water level at site with water levels
in nearby water-table observation wells will assist in determining whether
cr not the water surface is related to the main ground-water body or to
a perched water body. Problems arising from fluctuations of the main water
table might necessitate;, as one remedial measure, lowering the water table
locally through the use of well points, trenching, stream dredging, etc.
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Perched water problems, on the other hand, might be solved by draining the
water, using sand drains !/, to an underlying unsaturated zone, providing
that such an outlet exists,
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Extending Water-level Data

As any network of ohservation welis has limited coverage, it is some- : 133NVL3S
times necessary to extend existent water-level data to sites remote from
observation wells, Even where an observation well is nearby, the length
of water-level record may be inadequate for the problem in hand, espe-
cialtly when a» more complete knowledge of the water-level extremes is re-
quired, Suggested below are some methods by which water-level data may
be extended.
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Shown in figure 4 is a profite of the water table across Suffolk
County from Sayville to Setauket (Lusczynski and Johnson, 1951, pl. h,
line H-H'). As the water table of Suffolk County slopes very gently, the
gradient being, in general, less than |5 feet per mile, the altitude of
the water table at an intermediate point can be obtained by straight-
line interpolation between two known points, within certain limits of dis-
tance. For example, three wells 53U96 (p!. |, rect, D-13), $3736 (pl. I,
D-12), and $3545 (pl. 1, D-13), north ot Sayville (fig. |) lie approxi-
mately in a straight line. The altitudes of the water levels in these
wells at the end of December (950 were 46.3, L2.3, and 33.6 teet above
mean sea level, respectively (Lusczynski and Johnson, 1951). The distance
between welis S3496 and $3736 is about 2,120 feet; between S3T36 and
53545 about 3,720 feet, and between wells S$3496 and S3545 measured along 3
a connecting line through welt $3736 about 5,840 feet. Proportioned i NOOHE10H
according to these distances, the estimated altitude of the water level
in well S3736 is L1.7 teet or 0.6 foot below that actually measured. B
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mean seq level

ot December 1950,

SECTION H-H

Datum is
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ot Sandy Hook,N.J.

EXPLANAT]

Important to the use of such a procedure is the assumption that the
slope of the water table is constant. Near large streams, pumping wells,
recharge wells and basins, and waste-disposal beds, the water table is a
markedly curved surface and the results obtained by this procedure should
be qualified accordingly,
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When it is not possible to obtain 3 wells lying even appg oximately in ;
a straight line, a local water-table contour map may be used in the soiu-
tion of this type of problem, Distance measurements on such a map should
be made perpendicular to the contour lines,
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3 l/. Sand drains are vertical columns of sand penetrating soil of low

h permeability and of high compressibility. They are constructed by boring
holes into the soil to a predetermined depth and backfilling with coarse
sand.,
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Extension of the short-term water-level record for a well can be made
by correlating, for the same period, the short-term record with the long-
term record of a nearby well, (n tigure 5, the end of the month water-
level measurements for 1945 and 1946 in well S$3496 (see table 3 for the
source of basic data) have been plotted against the corresponding measure-
ments for well S3736, A straight line, termed a regression line, has heen
drawn through the greatest concentration of points., Although this has been
done by eye for simplicity, a more accurate plotting would be obtained by 3
the use of the method of least squares, The month-end water levels for i
1950 for weld $3736 were estimated, using the observations in well S3496 3
for 1950 and the regression line of figure $. These estimates compare E ,\\\\\

53

s

52

with the actual tield measurements as shown below:
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Altitude of water level in well S3496

g/ feet above mean sea level,

46

&: Based on a correlation of 2 years of water-level record, the error incurred
in estimating water levels tor the well concerned 5 years later, was 0.4
toot or less, i

Besides supplying intermediate record, it is often necessary to estimate 1 0
maximum and minimum water levels, The highest water level measured at well 3 o ;'
53496, during the period 1942 to 1956, is 52.7 feet above mean sea level ] o
(dune 22, 1956). Using this value in conjunction with the regression line
in figure 5, the maximum water level for well $S3736 is estimated as 48.1
teet above mean sea level, Based on monthly measurements since 1943, the
highest water level observed for well S3736 was UB8.7 teet above mean sea i
tevel (Sept. 28, 1956). The estimate was thus 0.6 foot too low. A similar 1
A comparison for the lowest water level on record, using an observed fow of g
45.7 tor weli $S3496, shows the estimated lowest water ievel tor well
h §3736 to be ki.6 fteet above mean sea level, which is the same as that
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Figure S.--Correlaticn of the month-end water= level masurenents in wells 5396 and S3TPH for 19456,
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Za:ed on actual measurement, Predictions outside the raonge of observed
ata are.probably less reliable than estimates made within th
observation, " o range of

Correlation of water-level d

Cor X ata tor two wells requires that h i

2?27:::705 :ffecfing fh? water level in each well be essentia?ly :zgoiggéc

aroung uz;erh:e::;:;:ndl:gdtop:graphic and geologic conditions governing .
- an ischarge must remain relative i

any previously determined correlation is to remain validiv unenanged 1t

obfa?;og:ilzgce:: :?t:r-le:el data, tor a single well, into the future to
igh or low water levels is perhaps the | t '
procedure of all the methods herein de i : e uen o
u . scribed. Even so, probl
those involving foundations and ¢ i "~ Cobtaieh 2
S esspools make it desirable to obtai
estimate of the extreme water-level ostinate
- stages, and af course such i
should be used with caution The foll ] dantod from |
8 us . owing methad has been adapted f
the statistical procedures found u oAb
seful In estimati
(Wisler and Brater, 1949, p. 336-41). ating pesk tlood ffows

Tabulated below arethe highest water

_ ~-tevel altitudes occ i
annual ly tor well 51806, at Pinelawn (pl. I, C-9), from |933u:£"|'356
(see table 3 for reference sources of these data).

Annual maximum
altitude of water level

Annual maximum
altitude of water level

Year 5 {feet above msl) Year : (feet above msl)
1933 : 5k.0 1945 :

1936 : 55.5 .3:2 : ?H
1935 : 55.9 1947 : 55.7
1936 : 55.3 1948 8.4
1937 : 57.3 1949 59.4
1938 : 59.1 1950 : 55.2
:933 : 61.7 1951 : 55.7
9ko 58.4 1952 : 58.1
1L ; 56.6 1953 : 59.6
1942 56.5 1954 56'7
1943 56.4 1955 : 58.5
1ol : 58.4 1956 : 59:1

L :
A I N En N B B BB D B BE B B B TS A EE .

These can be orranged in the following manner:

: : Cumulative : Cumulative
Range ot annual : H number of : percentage ot
water-tevel maxima : Midpoint : occurrences : total occurrences
5h.0 to 55.99 :  55.0 : 2h : 100
5€.0 to 57.99 : 57.0 ¢ T : TI
58.0 to 59.99 : 59.0 @ 10 : 42
60.0 to 61,99 ¢ 610 i : 4.2

thmic-probabl!ity ptot of the cumulative
percentage of total occurrences versus the corresponding midpoint water
level. This type ot plot has been used in preference to an arithmetic-
probability plot or an arithmetic plot, because a straight line or a flat
curve, obtained from the logarithmlc-prcbabilify plot, can be extended
with less error than the one of sharper curvature obtained from the other
types of plot, Prediction ot the occurrence of water-level extremes is as
toliows: assume that it i's desired to determine the maximum water level
that would occur at well 51806 once in every 100 years (a one percent
occurrence), From the curve, the midpoint water-level altitude correspond-
ing to a one percent occurrence is about 63.5 feet. As the interval used
is 2 feet, the upper limit and maximum water-level altitude would be 64.5
{eet, or rounded off 65 teet above mean sea level. Extending water-level
data by this method required that hydrologic conditions influencing tuture
water-levels follow a pattern similar to that in the past. The longer the
-level record, the tirmer will be the future prediction,

Shown in figure 6 is a logari

previous water

Land use and ground-water development can markedly change this hydro-
logic pattern. For instance, extensive sewering or pumping in the vicinity
of well SIBOG would change conditions of ground-water recharge and would
probably produce a permanent lowering of the water table. Thus estimates
of future maximum stages of the water tatle, based on data now available
would be too high. Similarly, in the same situation, if the same procedure
is applied to predict infrequent minimum water-level stages, the predicted
minimum water-level may be considerably above the actual minimum water level.

Water-level Data in this Report

is a summary of well data and water tevels for

Presented in table |
tor wells listed in this report.

suffolk County, Long Island, N. Y.
Included are the highest and lowest readings with corresponding dates of

measurement, the number of years for which measurements are available, the
range of water-level fluctuation and the approximate altitude ot land surtace

at each observation well,




. -
More than 4,000 water-level measurements made in 65 water-table wells
in Suftolk County are presented in table 2, Present releass ot the measure-

ments for many of these wells completes, to date (1956), the published re-
Water-level measurements for observ-

99.99

cord that was discortinued in 1950,
ation wells screened in the deeper formations -- the Lloyd sand member of
the Raritan formation and the Magothy(?) formaticn, are published in the
annual water-level reports (table 3) or are otherwise available at the

oftices of the U, 5. Gaological Survey, 1505 Keilum Riace, Mineola, N. Y.

2

29.9

Determination of the altitudes of the water levels listed in tabie
First, the depth to water was measured from a

99

were made in two steps.
selected point on or near the top edge of the well that is designated the

measuring point of the well and then gecond, for purposes of compar ison
with the water levels in other wells, the depth-to-water measurement was

converted to an aititude above mean sea level, This is accomplished by
simple subtraction of the depth-to-water measurement from the altitude of

the measuring point,

Measurements of depth to water in each observation well were made by

trained. personnel using a steel tape or were obtained from the charts ot
The error in measuremeat is considered to be gener-

80
es

water-stage recorders.
ally less than 0.03 foot,

termined by spirit teveling from established bench marks,
tirst-order leveling by the U. 5. Coast and Geodetic Survey were used in
most cases as the initial basic control, but in some instances bench marks
based on third-order leveling by the U, 5. Corps of Engineers had to be

of total occurrenc

50

For uniformity the

used, Both agencies have used mean sea-level datum,
Geological Survey, where possible, has used the sea-level datum and btench

marks established by the Coast and Geodetic Survey. {n this report water-
tevel measurements in wells whose measuring-point altitudes are based on

the Corps of Engineers bench marks have been corrected by the addition of
0.31 toot to the tabulated measurements, (See wells st813, siB15, S1816,
and S3112 in table 2).

A current general review ot field notes has also indicated that minor

10
Cumuiative percentage

insccuracies in the altitude of the measuring point of some observation

!

i

wells have resulted from errors made in running levels from bench marks to
the measuring points, Water-level measurements made at these wells and
appearing in table 2 have also beenconverted, However, as some uncorrected
measurements have been previously published, in both instances the correct-

(See wells
&

ion tactor appears in a footnote to the tabulated measurements,
$3515, $3536, S4367, 5615, and 58853).

Annual water-level reports ot the U, 5. Geological Survey containing
published water-level record for Suftolk County are appropriately listed
in table 3 tor all wells that have had any record pubiished, Table 3 also
shows the present (1956) measurement status of each well, and identities
those wells whose record is contained in this report,
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GEOHYDROLOGY

GEOLOGY AND AQUIFERS

Unconsolidated deposits, ranging in age from Late Cretaceous to Pleistocene,
underlie the mid-island area. These deposits contain several major aguifers and
constitute the ground-water reservoir. Thin surficial Holocene deposits of soil
and some swamp accumulations occur from place to place, but these are of little
significarce to the ground-water reservoir. The unconsolidated deposits rest
unconformably on crystalline bedrock consisting of Precambrian (?) schist and

grneiss which is considered to be the bottom of the ground-water reservoir on
Long island.

The unconsolidated deposits, from the bedrock upward, include the tloyd
Sand Member and clay member of the Raritan Formation of Late Cretaceous age,
the Matawan Group-Magothy Formation, undifferentiated, also of Late Cretaceous
age, and glacial deposits of Pleistocene age. The major aquifers in the area
are the deposits of sand and gravel in the Pleistocene and the Matawan-Magothy
strata. The test drilling described previously was carried out mostly to the
depth of the upper part of the clay member. Therefore, the drilling served
to determine the base of the Matawan-Magothy deposits. The drilling also -
served to obtain information on the configuration of the top of the Matawan-

Magothy deposits, which were deeply eroded during Tertiary and, probably,
Pleistocene time.

BEDROCK OF THE PRECAMBRIAN (?) SYSTEM

The Precambrian (?) gneiss and schist which underlies Long Island is hard
and dense. Virtually all the water in these rocks is found in joints, faults,
and foliation planes. Because these openings are usually tight and poorly
connected, the bedrock is practically impermeable, especially by comparison

with the overlying unconsolidated formations. No wells are known to tap
bedrock in the mid-island area.

The bedrock was eroded to a peneplain prior to the deposition of the
Cretaceous strata. In the mid-island area, the bedrock surface dips gently
southeast at an average slope of about 65 feet per mile (about two-thirds of
a degree), and its altitude ranges from about 800 feet below sea level in the

northwestern corner of the area to about 1,600 feet beldw sea level in the
southeastern part (pl. 2).



UPPER CRETACEQUS SERIES

.Raritan Formation

Lloyd Sand Member

The Lloyd Sand Member of the Raritan Formation comprises the Lloyd aquifer
on Long island. This unit consists mostly of beds and lenses of light- to
medium-gray sand and gravelly sand, commonly containing smaill to large amounts
of interstitial clay and silt, that are intercalated with beds and lenses of
light- to dark-gray clay, silt, and clayey and silty sand.

Only two drill holes are known to have penetrated the Lloyd in the mid-
island area. One hole partly penetrated the unit at the Pilgrim State
Hospital, in Brentwood. The second hole, which is in the village of Lake
Ronkonkoma, and which was one of the test holes drilled as part of this study,
fully penetrated the unit. A log of the test hole describing lithology of
the Lloyd is shown in table 1, S$33379.

The surface of the Lloyd is roughly parallel to the bedrock surface.
The Lloyd surface dips from an altitude of about 550 feet below sea level in
the northwestern part of the area, to an altitude of about 1,250 feet below
sea level in the southeastern part (pl. 2), and the unit's thickness ranges
from about 260 feet to 360 feet from northwest to southeast, respectively.
Plate 2 shows contours on the Lloyd surface. Plate 2 also shows contours on
the bedrock surface; therefore, the Lloyd's thickness, in any part of the area,

can be estimated by computing the local difference between the altitudes of
the bedrock and Lloyd surfaces.

The Lloyd aquifer is moderately permeable. |ts average horizontal
permeability has been estimated by Lusczynski and Swarzenski (1966, p. 19),
Isbister (1966, p. 20), and Soren (in press) to range between 400 and 500 gpd
per sq ft (gallons per day per square foot) in Queens and Nassau Counties,
west of the mid-island area. Warren and others (1968, p. 102) estimated the
Lloyd's horizontal permeability to be 165 gpd per sq ft at the Brookhaven
National Laboratory, about 12 miles east of the mid-island area. The section
of Lloyd penetrated by the test well near Lake Ronkonkoma was fairly sandy
and gravelly (table 1, $33379), and at this site the average horizontal
permeability of the Lloyd probably is considerably more than 500 gpd per
sq ft. Wells tapping the Lloyd in other parts of Long Island have been
pumped at rates of as much as 1,600 gpm (gallons per minute), and the
specific capacities of these wells (pumpage, in gallons per minute, divided

by drawdown, in feet) have been reported to range from 3 to 40 gpm per foot
of drawdown.

At present, there is no pumpage trom the Lioyd aquifer in the mid-island
area, mainly because of the great depth of the aquifer, and because more
permeable aquifers are found at shallower depths. In addition to being at

a greater depth, the water from the Lioyd commonly has undesirably high
concentrations of iron.



Clay Member

The clay member of the Raritan Formation (commonly referred to as the
faritan clay) completely covers the underlying Lloyd aquifer in the mid-island
érea, and confines water in that aquifer. The Raritan clay consists mostly
of beds and lenses of light- to dark-gray clay, silt, and clayey and silty
fine sand {table 1). Thin to thick sandy beds commonly occur in the unit
Trom place to place, but these beds do not have great lateral extent.

Laminae and thin beds of lignite and pyrite and disseminated particles of
these substances are common in the clay beds of the unit. The thickness of
the Raritan clay increases to the southeast, and ranges from about 150 feet

in the northwestern part of the mid-island area to about 200 feet in the
southeastern part.

The surface of the Raritan clay is roughly parallel to that of the
underlying Lloyd Sand Member. The altitude of the surface of the Raritan
clay ranges from about 300 feet below sea level in the northwestern part

of the mid-island area, to about 1,050 feet below sea level in the south-
castern part {pl. 3).

Matawan Group-Magothy Formation, Undifferentiated

The Matawan Group-Magothy Formation, undifferentiated, comprises the
Magothy aquifer of Long Island. Deposits in this unit consist of beds and
lenses of light-gray fine to coarse sand, containing traces to large amounts
of interstitial clay and silt, intercalated with thin to thick beds and
lenses of light- to dark-gray clay, silt, and clayey and silty sand .ftable 1).
The clay and silt beds commonly contain laminae and thin beds of lignite.
Disseminated lignite and pyrite also are common in the sand bedc of the aquifer.
Gravelly coarse sand is commonly found in the basal part of the aquifer. This
coarse zone ranges in thickness from 100 to 150 feet west of the mid~island
area to 150 to 200 feet in the mid-island area. The basal zone also
commonly contains abundant interstitial clay and silt and many thin to thick
teds and lenses of clay, silt, and clayey and silty sand.

The surface of the Magothy aquifer (pl. 4) is not planar as are the
surfaces of the underlying units. The Magothy surface was deeply eroded during
Tertiary time, and probably was considerably eroded in Pleistocene time.
Consequently, the depth to the Magothy aquifer and the aquifer's thickness
cannot be predicted as accurately as the depths and thicknesses of the under-
lying units. Many control points in addition to those already known are
needed to accurately map the upper surface of the Magothy aquifer.

The highly irregular character of the surface of the Magothy aquifer is
shown in plate 4. The upper surface of the aquifer ranges in altitude from
as high as about 200 feet above sea level to as low as about 500 feet below
sea level. The Magothy was completely removed by erosion in a buried valley
near the South Huntington area, and in that area upper Pleistocene deposits
lie directly on the Raritan clay. This buried valley was called the
"Huntington buried valley'' by Lubke (1964, pl. 3), and as mapped by Lubke,
the valley extended about 2-1/2 miles south of the Northern State Parkway.

- 10 -
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Information from wells drilled after Lubke's investigation indicates that the
Huntington buried valley continues southeastward, joining another buried
valley in the Deer Park area. From Deer Park, the valley appears to extend
southeastward across Long [sland to the Fire Island Pines area of Fire island,
about 10 miles southeast of Deer Park, where the Magothy surface was shown to
se about 350 feet below sea level by Perlmutter and Todd (1965, pl. 8).

The Huntington and Deer Park buried valleys are separated by a divide
across the buried valley system in the Deer Park area. The Huntington buried
valley slopes steeply northwestward from the divide: the Deer Park buried
valley has a gentle southward slope toward the Fire Island Pines area. The
divide across the valley approximately coincides with the southern margin
of the Ronkonkoma terminal moraine. (See the following section, ''Pleistocene
Series.'') The steeper Huntington buried valley was probably overdeepened
by scouring action of Pleistocene glaciation. Other buried valleys in the
northern part of the mid-island area (pl. 4) are not as deep nor as extensive
as the Huntington and Deer Park buried valleys.

A large depression in the Magothy surface is apparent in the St. James-
Ronkonkoma area. Lubke (1964, pl. 3) showed the Magothy surface to be more
than 200 feet below sea level in this area. HMore recent information
indicates that the Magothy surface in this area is more than 500 feet be low
sea level (pl. 4). This large depression is here called the Ronkonkoma
basin (pls. 4-5). The precise origin of this basin is not known, but it
probably was at least partly a result of Pleistocene glacial scouring of a
pre-existing valley system. The depréssion appears to have had no outlet,
and its southernmost end coincides approximately with the southern margin
of the Ronkonkoma terminal moraine.

Representative thicknesses of the Magothy aquifer are shown in geologic
sections in plate 5. In these sections, the thickness of the Magothy ranges
from about 300 to 800 feet. The estimated thickness of the Magothy aquifer
in any part of the mid-island area can be computed by determining the
difference between altitudes of the Magothy and Raritan surfaces as shown
in plates 3 and 4. The Magothy aquifer is thickest (about 950 feet) in the
southeastern corner of the project area, and it is thinnest in the bottom
of the buried valleys. As previously noted, the aquifer is completely
missing in part of the buried valley near South Huntington (pl. 4y.

The permeability of the Magothy aquifer ranges widely. The estimated
average horizontal permeability of the aquifer is about 500 gpd per sq ft
in Nassau and Queens Counties (Lusczynski and Swarzenski, 1966, p. 19;
Isbister, 1966, p. 23-24; and Soren, in press); however, the permeabilities
of some beds in the aquifer may be as high as 2,000 gpd per sq ft (isbister,
1966, p. 23). Public-supply wells screened in the Magothy aquifer of the
mid-island area have yielded as much as 1,700 gpm, with specific capacities
ranging from about 14 to 85 gpm per ft of drawdown.



PLEISTOCENE SERIES
Upper Pleistocene deposits
Pleistocene deposits of glacial origin mantie the surface of the mid-

island area (pl. 1) and range in thickness from a few tens of feet in some
localities to more than 600 feet in buried valleys. The approximate thick-

-ness of Pleistocene deposits at any place generally can be computed by

determining the difference between the altitude of the land surface and the
altitude of the surface of the Magothy aquifer.

Most and perhaps all the glacial materials on Long Island were deposited
in Wisconsin time, and these materials generally are collectively termed
upper Pleistocene deposits. The upper Pleistocene deposits in the mid~island
area include terminal moraines, outwash deposits, ground moraine, and lake
deposits. The Harbor Hill and Ronkonkoma terminal moraines form the
irregular ridges trending east-northeast across the area. Outwash deposits
derived from melted glacial ice lie south of the Ronkonkoma terminal moraine.
Glacial lake deposits, which apparently were formed between the Ronkonkoma
and Harbor Hill advances of the glaciers, lie within outwash deposits below
the land surface, and occur mostly between the terminal moraines in the

eastern half of the area, most notably in the Smithtown-St. James-Ronkonkoma
area.

Ronkonkoma Terminail Moraine

The Ronkonkoma terminal moraine marks the farthest advance of glaciation
on Long Island. The moraine is composed largely of crudely stratified sand
and gravel. It underlies the highest parts of the mid-island area, tapering
from an irreguiar broad band in the western part, to an irregular narrow
ridge in the eastern part. (See plate 1.) The unit lies mostly above the
water table and is, therefore, practically of no significance as a source
of ground water; however, it is a difficult unit to drill through because of
the large amounts of gravel, cobbles, and scattered boulders that it contains.

Harbor Hill Terminal Moraine

Only a very small part of this moraine is found in the mid-island area,
in the extreme northwest corner near South Huntington (pl. 1). Most of this
moraine is north of the mid-island area. The moraine's lithology and water-

bearing characteristics are similar to those of the Ronkonkoma terminal
moraine.

Outwash Deposits

The outwash deposits, which are found south of the Ronkonkoma terminal
moraine and between the Harbor Hill and Ronkonkoma terminal moraines (fig. 2),
are beds of sand and gravel that were deposited by glacial melt water. The
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source of the rock materials in the outwash deposits is manifold. As the
glaciers moved southward to Long Island, théy plucked the bedrock and soils
of the surfaces they slid over. Rock materials were incorporated into the

ice in contact zones and were also pushed along the glacial front. As the

ice melted in late Pleistocene time, the various rock materials were carried
away by broad coalescing streams and sheets of water. Consequently, the
outwash deposits are stratified, and because of the varied materials carried
by the glacier, these deposits consist of a heterogeneous suite of rock types.
The great diversity of rock and mineral suites in the Pleistocene deposits,
along with the chemically unstable (easily decomposed) rocks and minerals,

commonly facilitates differentiation of glacial from the Cretaceous deposits
on Long Island.

Qutwash deposits underlie the plain in the mid-island area south of the
Ronkonkoma terminal moraine, where the major source of glacial deposition
was material from the Ronkonkoma ice advance. A readvance of the glacial
front followed recession of the Ronkonkoma ice front and resulted in the
formation of the Harbor Hill terminal moraine. Lakes were formed in
depressions and valleys between the Ronkonkoma and Harbor Hill terminal
moraines, and clayey materials were deposited in these lakes. The inter-
morainal areas also contain recessional deposits of outwash and ground
moraine (see the following section, ''Ground=Moraine Deposits'') from the
Ronkonkoma and Harbor Hill deglaciations, and these materials buried the
clayey lake deposits.

The outwash deposits are thickest in the buried valleys and thinpest -
where the Cretaceous surface is closest to land surface (pl. 5). These
deposits generally extend below the water table, and are a major source of
ground water. OQutwash deposits comprise most of the so-called upper
glacial aquifer of Long Island, and because these deposits of sand and
gravel contain virtually no interstitial clay and silt, the upper glacial
aquifer is the most permeable aquifer on Long Island. The estimated average
horizontal permeability of the outwash deposits is about 1,000 to 1,500 gpd
per sq ft (Lusczynski and Swarzenski, 1966, p. 17; and Soren, in press).
Warren and others (1968, p. 75) computed the horizontal permeability of
outwash to be about 1,300 gpd per sq ft at the Brookhaven National Laboratory,
east of the mid-island area. A horizontal permeability for outwash as high
as about 2,500 gpd per sq ft has been reported in Nassau County, west of the
project area (Isbister, 1966, p. 29).

Public-supply and other high-capacity wells screened in glacial outwash
on Long Island have yielded as much as 1,700 gpm, and reported specific
capacities of such wells range from less than 10 gpm per foot of drawdown
to as much as about 200 gpm per foot of drawdown; however, the specific

capacities range mostly from 50 to 100 gpm per foot of drawdown. (See section
""Yields of Individual Wells.!)
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Ground-Moraine Deposits

Ground-moraine deposits commonly consist of unstratified and unsorted
clay, silt, sand, gravel, cobbles, and boulders, deposited on the land surface
as the glacial fronts receded. Ground-moraine deposits from the Ronkonkoma
advance probably occur beneath the outwash in the area between the Ronkonkoma
and Harbor Hill terminal moraines. Some ground-moraine deposits probably were

partly reworked by glacial melt water from the Harbor Hill advance and probably
appear similar to outwash in drilling samples.

Lake Deposits

A large lake apparently existed between the Ronkonkoma and Harbor Hill
terminal moraines in the previously described Ronkonkoma basin. Deposits of
light- to dark-brown and gray clay and silt of lacustrine origin, with some
included beds of sand and gravel, océur between deposits of outwash in this
area. The deposits are informaily known as the Smithtown clay unit or
Smithtown clay, and they were mapped and described by Lubke (1964, p. 22 and
26) as the ''clay unit of Smithtown.'" Thin to significant thicknesses of this
unit were penetrated at four of the test-drilling sites in the eastern half
of the mid-island area. (See plate 5 and table 1, §22577, $22910T, S24769,
and S2L772). Apparently, it is thickest near the community of Lake Grove
(not shown in plate 1) about 2.5 miles north of Lake Ronkonkoma, where
about 300 feet of Pleistocene clay beds were penetrated i1n a arilled test
hole (Jensen, H. M., oral commun., 1969).

Smaller glacial lakes probably also existed in other parts of the inter-
morainal area. Many drilling logs from localities in the area indicate thin
intercalated clay and fine sand beds between sand and gravel depcsits. The
extent of these lakes is not fully known, and they were probably small
compared to the lake in which the Smithtown clay was deposited.

Veatch and others (1906, p. 61) suggested that present Lake Ronkonkoma,
in the eastern part of the mid=island area, is in a depression made by a
large ice block that was detached from the main glacial=-front mass and buried
by outwash deposits. Subsequent melting of the ice block presumably caused
the depression in the land surface which then filled with water. |nasmuch as
this study has shown that present Lake Ronkonkoma is in the Ronkonkoma basin,
it seems possible that the location of the lake may merely reflect the fact

that the ancient Ronkonkoma basin was not compietely filled by glacial
deposits.

The lake deposits do not yield significant quantities of water to wells
because they are fine-textured and, accordingly, poorly permeable. However,

the lake beds are hydrologically significant because they confine water in
the underlying outwash deposits.
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Miscellanéous Deposits

The Mannetto Gravel, of Pliocene age, and the Gardiners Clay, a
Pleistocene intergliacial marine deposit of pre-Wisconsin ‘age, are two addi-
tional units of hydrologic signifiance in some parts of Long Island. However,
their location and extent in the project area are poorly known, and they seem
to occur in only a small part of the area.

The Mannetto Gravel was described and mapped by Fuller (1914, p. 80-85)
from the western edge of the mid-island area to about as far east as the area
between Wyandanch and Deer Park. The unit reportedly crops out at the tops
of high hills, or near the crests of high hills capped by Ronkonkoma terminal
moraine deposits. The author could not verify the location and extent of the

Mannetto; consequently, the unit is not shown on the surficial geology map
(pt. 1).

The Gardiners Clay is an interglacial marine deposit of Sangamon age.
It is generally found in the south shore areas of Long Island where the
depth to its surface is commonly 40 or more feet below sea level. The
Gardiners Clay overlies Matawan-Magothy strata south of the mid-island area
(Perimutter and Todd, 1965, pl. 8), and some clay beds reported by well
drillers in the southern part of the buried valley near Deer Park may be

Gardiners Clay. However, this is uncertain, and the uriit may not be present
in the project area. :

GROUND - WATER SYSTEM

SOURCE AND MOVEMENT OF GROUND WATER

The ground water on Long Island has its origin in precipitation that
falls on the island. According to Cohen and others (1968, p. 36, 40, and 44),
the precipitation on Long Island is disposed of as foliows: nearly haif
returns to the atmosphere by evapotranspiration; a very small amount enters
streams by direct runoff; and the remaining half percolates downward through

the unconsolidated deposits to the water table and enters the ground-water
reservoir., )

The general ground-water movement on Long Island is from recharge areas
near the center of the island to discharge areas at and near the shorelines.
Ground water discharges by seepage into streams and by direct subsurface

outflow into salty ground water, which in turn is hydraulically connected
with bodies of salty surface water.

The horizontal components of the directions of ground-water flow in the
upper glacial aquifer are shown in plate 6. In the vicinity of the major
ground-water divide in the mid-island area (p1. 6), ground water generally
moves downward from the upper glacial aquifer into the Magothy aquifer, and
thence through the Raritan clay into the Lloyd aquifer. The vertical
components of downward flow decrease with increasing distance both northward
and southward of the divide. Beyond the northern and southern margins of
the mid-island area, ground-water flow becomes virtually horizontal. Near
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the shorelines, the direction of flow is reversed, and ground-water movement
is upward from the deeper aquifers toward the surface. Thus, because of the
character of the flow system, under natural conditions virtually all the
recharge to the Magothy and Lloyd aquifers in western Suffolk County
originated in the mid-island area, and all of that recharge uitimately
discharged from the ground-water system near the shorelines.

The movement of ground water through Long Island's aquifers in the
horizontal direction is generally more rapid than movement in the vertical
direction because of the occurrence of interbedded fine- and coarse-grained
layers, and because the largest dimensions of unevenly shaped particles in
the individual layers tend to be oriented horizontally. Approximate rates
of ground-water movement can be computed from hydraulic gradients and
estimated coefficients of permeability and porosities of the aquifers.
in 1968, water in the upper glacial aquifers in the project area was
moving horizontally at rates from less than 0.5 foot per day at points
distant from centers of pumping, to hundreds of feet per day near the
screens of pumping wells. At the same time, water in the Magothy aquifer
was moving horizontally at rates from less than 0.2 foot per day at points

distant from pumping, to hundreds of feet per day near the screens of
pumping wells.

HYDRAULIC INTERCONNECTION OF AQUIFERS

The aquifers of Long Island are hydraulically interconnected. Layers
of clay and silt within an aquifer or between aquifers serve to confine
water below them, but they do not completely prevent the vertical movement
of water through them. Ground water moves downward readily through coarse
outwash deposits in the upper glacial aquifer. Vertical movement of water
through the Magothy aquifer is impeded by beds and lenses of clay and silt.
Because the clay and silt strata in the Magothy are not continuous, some
water may move around lenses of this material in addition to moving slowly
through the fine-grained strata.

The contact between the upper glacial and Magothy aquifers is not
reqular either in attitude or in composition of the contact surfaces.
Glacial deposits in buried valleys are in lateral contact with truncated
sandy beds in the Magothy. |In the buried valleys water can laterally
enter the Magothy at great depth directly from the glacial deposits,
rather than the water having to move vertically to the same depth through
less permeable Magothy beds. |In the Huntington buried valley, glacial
deposits extend completely through the Magothy aquifer to the underlying
Raritan clay. (See plate 4.) In addition to the good hydraulic continuity
between the upper glacial and Magothy aquifers in the buried valleys, good
hydraulic continuity occurs between the aquifers outside the buried valleys
where glacial sand and gravel deposits lie directly on Magothy sand beds.
Thus, a fairly good hydraulic connection exists between the upper glacial
and Magothy aquifers over large parts of the mid-island area, and the
configuration of the piezometric surface of the Magothy aquifer is
generally similar to that of the water table. However, in the mid-island
area hydraulic heads in the Magothy are lower than those in the upper

glacial aquifer because of the downward component of ground-water movement
in the area.
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The thick areally persistent Raritan clay that lies between the Magothy
and Lloyd aquifers impedes but does not prevent downward movement of ground
water into the Lloyd aquifer, and water in the Lloyd is tightly confined

between the Raritan clay and bedrock. Downward leakage into the bedrock is
negligible.

Figures 2 and 3 show hydrographs of wells screened in the upper glacial
aquifer and the Magothy aquifer at the test-drilling sites in Brentwood and
Hauppauge. At both sites, the heads in the deepest wells in the Magothy
aquifer are about 2.5 to 3 feet lower than the heads in the shallowest wells
in the upper glacial aquifer. The loss of head downward reflects the down=-
ward movement of ground water in the mid-island area. The hydrographs in
figures 2 and 3 show that the heads in these two aquifers in the project
area decrease at a fairly uniform rate with increasing depth. In addition,
water-level fluctuations in the two groups of wells were very similar.

Both of these facts, the uniform decrease in head and the similar water-
level fluctuations, reflect the high degree of hydraulic interconnection
between the upper glacial and Magothy aquifers.

The average vertical permeability of the Magothy aquifer is only
poorly known. Estimates range from less than | to about 30 gpd per sq ft.
Assuming that it averages about 5 gpd per sq ft in the mid-island area,
the computed amount of downward ground-water movement through the Magothy
aquifer in the vicinity of the ground-water divide in 1968 was about 0.4
mgd (million gallons per day) per square mile, and the estimated velocity
of the downward movement was about 0.006 foot per day.

Because of the low permeability of the Raritan clay, the hydraulic-
head loss across this unit is very much larger than the head loss écross
a comparable thickness of the Magothy and upper glacial aquifers. At
the easternmost test site in the village of Lake Ronkonkoma, wglls were
screened near the base of the Magothy and near the top of the 1lloyd
aquifers (pl. 5, section A-A', $33379-80). In 1968, the head near the
base of the Magothy aquifer (about 45.5 feet above sea level) was about
11.5 feet higher than the head in the Lloyd aquifer (about 34 feet above -
sea level). Head losses across the Raritan clay at localities east and
west of the Lake Ronkonkoma area differ considerably. At Upton, about
12 miles east of the mid-island area, the head loss across the clay was
about 6 feet in 1968; and at Plainview (in Nassau County), about 3 miles
southwest of Melville, the head loss across the clay was about 42 feet.
The differences in head loss from place to place are largely a result

of differences in the vertical permeability and thickness of the
Raritan clay. -

The head in the Lloyd aquifer at Lake Ronkonkoma in 1968 (about 34 feet
above sea level) was higher than either of the heads in. the Lloyd at Upton
(about 30.5 feet above sea level) and at the Suffolk-Nassau boundary (about
27.5 feet above sea level). The head in the Lloyd at Terryville, about 7
miles northeast of the Ronkonkoma area was about 21 feet above sea level in
1968, and it was 19 feet above sea level at Fire Island State Park in 1968,
about 13 miles to the southwest. These data suggest that water in the Lloyd
aquifer is moving radially from the Lake Ronkonkoma area. The estimated rate

of horizontal movement of water in the Lioyd aquifer in the project area in
1968, was on the order of 0.1 foot per day.
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Table 1.--Hydrageologic units of Long Island and their water-bearing properties.

Approxi-
Hydro- | marimn
geologic | thickness
Syatem | Series Geologic wnit wnit (5t) Character of Jdeposits Water-bearing properties

a Recent deposits: Salt Sand, gravel, clay, silt, organic Beach deposits are highly permeable;
g marsh depoaits, etream Recent 50 mud, peat, loam, and shells. marsh deposits poorly permeable.
8 alluvium, shoreline deposits Colors are gray, hrown, green, Locally hydraulically connected to
g deposits, and fill. black, and yellow. underlyting aquifers.

Till composed of clay, sand, " Till s poorly permeable. OQutwash
gravel, and boulders, forms deposits are moderately to highly
Harbor Hill and Ronkonkoma permeable. Glaciolacustrine and

& - terminal morsines. Outwash marine clay deposits are mostly
depoafts conslat of quartzose poorly permeable but locally have
sand, fine to very coarse, and thin, maoderately permeable layers

Upper gravel, pebble to boulder sized. of sand and gravel. Average
l Upper Pleistocene glactial 700 Also contains lacustrine, marine, horfzontal hydresulic conductivity
N depasits aquifer and reworked deposits. Local 1s appruximately 270 ft/d;
L units are Port Washington aquifer conductivity of worainal matertal
E and confining unit, “20-foot - 18 approximately 50 percent of
] o clay,” and clay at Smithtown. outwash deposite; anisotropy 1is
] _5 approximately 10:1.
g’ § unconformity?.
‘|
! Clay, silt, and few layers of sand. Poorly permeable; constitutes a
a Colors are graylsh green and confining layer for underlying
Gardiners Clay Gardiners 150 brown. Contains marine shells aquifer. Some sand lenses may
Clay and glaucodite. be permeable. Average vertical
hydrasulic conductivity is approxi-
mately 0.001 fr/d.
e—————unconforaity?

Sand, fine to very coarse, and Moderately to highly permeable.
gravel to large-pebble eize; few Confilned by overlying Gardiners
layers of clay snd silt: Cravel Clay. Average horizontal hydraulic

Jameco Gravel Jameco 200 18 composed of crystalline and conductivity ie 200 to 300 ft/d;
aquifer sedipentary rocke. Color 1s anisotropy is approximately 10:l.
sostly brown.
unconformity.
W P A ] e ———rersay N———- )




.

200 = UPPER GLACIAL
-
b 0 T
& ~ARQINERS o 2y
2 .
a3 200 -
2 JAMECO AQUIFER
Q
;o N, MAGOTHY R D
z T AQUIFER
o 800 o
>
2
< 800 =
[ d
w
w
‘; 1000 BEDROCK
4
S 1200 L
[t
=
T 1400 - ~
. Vertical exa aton X 45
1600 ol //
8 J
200 =

800 =

1000 =

1200 =

1400 =

ALTITUDE, IN FEET ABOVE OR BELOW SEA LEVEL

1600 =

1800 =

2000

UPPER
GLACIAL AQUIFER
GARDINER

MONMOUTH .~
GREENSAND

MAGOTHY

AQUIFER

Vertical exaggeration X 45

EXPLANATION

AQUIFER

CONFINING UNIT

Figure 8.--Generalized vertical sections showwng major hydrogeologic units:

A. On western Long Island. B. 0On eastern Long Island.
(Locations are showm in fig. 1.)



REFERENCE NO. 9



NUS CORPORATION ANN SUBSIDIARIES

TELECON NOTE

CONTROL NO.:

DATE: up w/e/5%

0a2-90c8-¢ 3 W///é_/70

TIME:

/OT3O/N3&;

DISTRIBUTION:

File- Gax ville Droan Sy +€.(‘-'4 Iny (:)

BETWEEN: or( u.S. EPA ﬂe\;,m IT_ | PHONE:
C e e £ Geevad Wik B
4 0( r U A/z ocyo Mﬁ““:emtn“;’ Div. 2 -..(ern . (RlQ)Qé 4 --S-(‘g g
AND: - =
G'e_m\ d T Horna "L (NUS)
DISCUSSION:
(a0 = Faskes | .. [ there lbed been iuell fecd Or fect o

Qdteal Cp L3 L ( na Faoo :o'l Lohc rS /C -.,,Q
; 7
L\ G Lo ey -ﬁ +l’l(’ e vaye

L . q:.\((] - L 1LL1€('¢./

L!r,"g’r\( |€ < < (— +C\‘- QQK',”

:’{/1 ic'/c Pl ‘(‘e. J\ arca 'v./r'-f-b\ )
bt D'\"um C'-'."‘o. SL\L _.C-(:r.-l S‘[z 2

s w CQ call me beck e

‘f’C *’(;HCIL «rr\ -—/ﬂfrr‘p -—m . -

l‘gr;- SLI.?- )6\‘-(-{‘ +1\V * '1\!/\& ’ﬂfs-"Y\(‘l \1 )

qo |[0r'~'

[c"\ MQ-\)\; Vc:f!( LvE (O + o L-’(-’ (u"'\fl 6{1(?’

Aiﬁlom\f ,(/

mw}!lﬂ~4J 01~4ef t -

Aren s _rxnf-,/as Such atl <L

G 7— /CLI/Y/ i VC(/\’C{’ L e.

C(‘.V\S I\CZG iz »—1’ O M S/'.C Lyl ‘1475'/

') i
AR P"-cl‘; <. 5 Qy €a

A v ay ”/é/‘/: G

ACTION ITEMS:

#US 067 REVISED 0685



REFERENCE NO. 10



NEW YORK STATE
DEPAR™MENT OF TRANSPORTATION

William C <ennemssy, Commisnoner

'
savensd !

C.L SUILL -l

Regron 10 Otfsce. New York State Office Building
Veterans Highway Hauppauge, New York 11787
Sually T

0T

I 0AD MO DA
- ——— —

el OPL1IL PRSTTRE

-V A

Project Number:

Date of Sample(s): 5/// 7//3,2

€! llumber of Samples:

Time Sample(s) Taken: /) U, gt )2

e 1. ze, 1203 8

©

Lsatple

suaple(

n

[ocatiorn of Sample Sources: /e 1l e 1 Fin /;» b.as Zq,u_:,//é//
— 7

iflethod oI Storage:

- . . - . o

“JLLECTED 8Y

Reason for Sampling: Dl”é’nw.(

Pt A

,/’) . — o —
Identification Numver(s): A{O- Co e/ (95’/ 0_?/ O‘f/ (]

> Taxern =7 A?(/a;d/ /2%);1.(2/

Ao/ 1

UNTED E

NICHERLD 27 /%2 ) =

UNIT _

S frol S,

PURPQSE OF TRANSFER

e 24

.gjsrqﬁv TRANSFERRED TO

TIME AND ATE
37/%;/;2 2.5,

| NTED m\Z\; Werte ijzez

UNIT

PURPOSE OF TRANSFER

AYspor For De¢:y¢¢7
TNATURE TIME AND'DATE_ 3.45 T
. OZ&:-——. ; m Z=2_5§F'a~ 3 "7/52 ‘(“5-
USTODY TRANSFERRED TO ‘ i’
UNTED NAMED _ UNIT — PURPOSE OF TRANSFER )
.' Asee 7 For | N Y5207 2 Hride 7B
SNATURE TIMEJAND/DATE < .
Lbat 7~ AL Wl 3€ 7 g2 Cts
JSTODY TRANSFERRED TO
" INTE UNIT PURPOSE OF TRANSFER
2enn) -4 T L. - :
SRMTORE TIME AN DATE Y. rort TEgi05
M&M 3//7/(2 - M ,
ICEIVED IN LaBdRATORY BY i e
lm‘rm NAME UNIT PURPOSE OF TRANSFER
GNATURE TIME AND DATE
JGGED IN BY
INTED NAME ONIT ACCESSION NO.
l:w\mu TIME AND DATE

{




ll © 7 NEW YORK TESTING LABORATORIES, INC.

- Page 2. Sample: R0-49-01

| | o4

i

i
)

Lab No. 83-64452 (A-1

'‘OLATILE COMPOUNDS Detection
Method CAS Limit Found
arameter (4g/1): No. No. {bg/1) (pa/1)
icrolein 603, 624 107-02-8 100 < 100
I-xcrylonitrﬂe 603, 624 107-13-1 100 < 100
3enzene 624 71-43-2 10 < 10
3romodichloromethane 624 75-27-4 10 < 10
romoform 624 75-25-2 10 < 10
3romomethane . 624 ' 74-83-9 10 < 10
Carbon Tetrachloride 624 56-23-5 10 < 10
Chlorobenzene 624 108-90-7 10 < 10
Chlorodibromomethane : 624 124-48-1 10 < 10
Chloroethane 624 75-00-3 10 < 10
2-Chloroethyl vinyl ether 624 110-75-8 10 < 10
Chloroform 624 67-66-3 10 < 10
Chloromethane 624 74-87-3 , 10 < 10
Dichlorodifluoromethane v 624 - 10 < 10
l 1,1-Dichloroethane 624 75-34-3 10 < 10
1,2-Dichloroethane 624 107-06-2 10 < 10
B -oichioroetnytene 624 75-35-4 10 < 10
Trans, 1,2-Dichloroethylene 624 156-60-5 10 < 10
I 1,2-Dich]oropropéne 624 78-87-5 10 < 10
1,3-Dichloropropene 624 10061-02-6 10 < 10
Ethylbenzene 624 100-41-4 10 < 10
Methylene Chloride . 624 75-09-2 10 < 10
1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10
Tetrachloroethylene : 624  127-18-4 10 < 10
Toluene 624 108-88-3 10 < 10
1,1,1-Trichloroethane 624 71-55-6 10 < 10
1,1,2-Trichloroethane . 624 79-00-5 10 < 10
.Trich]oroethy]ene 624 79-01-6 10 < 10
Trichlorofluoromethane 624 - 10 < 10
Vinyl chloride 624 75-01-4 10 < 10
2-butanone - - - Presernt

I < = Less than.I None detected



| ' NEW YORK TESTING LABORATORIES, INC.

' Page 3.

l,TILE COMPOUNDS
meter (4g/1):

ylein
“slonitrile

'zene

modichloromethane
moform ~
.:momethane
-bon Tetrachlorice
I orobenzene
iorodibromomethane
'l oroethane
Chloroethyl vinyl ether
loroform
loromethane
'chlorodi fluoromethane
'1-Dichioroethane
2-Dichloroethane
1-Dichloroethylere
-ans, 1,2-Dichlorsethylene
l,Z-Di chloropropane
,3-Dichloroproperne
.thy1 benzene
ethylene Chloride
,1,2,2-Tetrachloroethane
etrachloroethylene
oluene
L,1,1-Trichloroethare
:,1,2-Trichloroethane
l richloroethylene
frichlorofluoromethane
'liny] chloride
2=butanone

Sample:

R0-49-02
(o - Sl‘

Method
No.
603, 624
603, 624
624
624
624
624
624
624
624
624
624
624
624
v 624
624
624
624
624
624

624 .

624
624
624
624
624
624
624
624
624
624

CAS

No. _
107-02-8
107-13-1
71-43-2
75-27-4
75-25-2
74-83-9
56-23-5
108-90-7
124-48-1
75-00-3
110-75-8
67-66-3

74-87-3.

75-34-3
107-06-2
75-35-4
156-60-5
78-87-5

10061-02-6

100-41-4
75-09-2
79-34-5

127-18-4

108-88-3

' 71-55-6
79-00-5
79-01-6

75-01-4

LabNo. 82-64452 (A-1}

Detection
Limit Found
(fig/1) (pa/1)
100 < 100
100 < 100
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
- Present



~

| A
i NEW YORK TESTING LABORATORIES, INC. |

"Page 4. Sample: R0-49-03

LabNo. 82-64452 (A-1}

Fo'-42]
TILE COMPOUNDS Detection

Method CAS Limit Found

lmeter (pg/1): No. No. (bg/1) (pa/l)
lein 603, 624 107-02-8 100 < 100
Iﬂonitri'le 603, 624 107-13-1 100 < 100
zene 624 71-43-2 10 < 10
'mdichloromethane 624 75-27-4 10 < 10
moform ~ 624 75-25-2 10 < 10
mome thane 624 74-83-9 10 < 10
‘bon Tetrachloride 624 56-23-5 10 < 10
I orobenzene 624 108-90-7 10 < 10
orodibromomethane 624 124-48-1 10 < 10
loroethane 624 75-00-3 10 < 10
l:hloroethyl vinyl ether 624 110-75-8 10 < 10
loroform 624 67-66-3 10 < 10
lloromethane 624 74-87-3 , 10 . < 10
chlorodifluoromethane y 624 - 10 < 10
J1-vichoroethane 624 75-38-3 10 ¢ 10
2-Dichloroethane 624 107-06-2 10 < 10
1-Dichloroethylene 624 75-35-4 10 < 10
-ans, 1,2-Dichloroethylene 624 156-60-5 10 < 10
,2-Dichloropropane 624 78-87-5 10 < 10
,3-Dichloropropene 624 10061-02-6 10 < 10
thylbenzene 624 100-41-4 10 < 10
fathylene Chloride 624 75-09-2 10 < 10
,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10
etrachloroethylene 624 127-18-4 10 < 10
oluene 624 108-88-3 10 < 10
»1,1-Trichloroethane 624 71-55-6 10 < 10
“,1,2-Trichloroethane 624 79-00-5 10 < 10
'ri chloroethylene 624 79-01-6 10 <10
'richlorofluoromethane 624 - 10 < 10
‘inyl chloride 624 75-01-4 10 < 10

-butanone - - - Present

I < = Less than, None detected



Page 5.

OLATILE COMPOUNDS

'arameter (4g/1):

' .crolein

icrylonitrile

lenzene

l Jromodichloromethane
3romoform
Iromomethane
carbon Tetrachloride
Chlorobenzene

"_Ch1orodibromomethane
Chloroethane
2-Chloroethyl vinyl ether
Chloroform
Chloromethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
Trans, 1,2-Dichloroethylene
1,2-Dichloropropane
1,3-Dichloropropene
Ethylbenzene -
Methylene Chloride
1,1,2,2-Tetrachloroethane

* Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane

l Vinyl chloride
2-butanone

Sample:

l < = Less than, None detected

R0-43-04
%' -31
Method CAS
No. No.
603, 624 107-02-8
603, 624 107-13-1
624 71-43-2
624 75-27-4
624 75-25-2
624 74-83-S
624 56-23-5
624 108-90-7
624 124-48-1
624 75-00-3
624 110-75-8
624 67-66-3
624 74-87-3.
y 624 -
624 75-34-3
624 107-06-2
624 75-35-4
624 156-60-5
624 78-87-5
624 10061-02-6
624 100-41-4
624 75-09-2
624 79-34-5
624 127-18-4
624 108-88-3
624 71-55-6
624 79-00-5
624 79-01-6
624 -
624 75-01-4

'NEW YORK TESTING LABORATORIES, INC.

A

Lab No. 82-64452 (A-3

Detection
Limit

Qo)
100
100

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

Found
{pas1)
< 100
< 100
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
Present

"~

A'AAAAAAAAAAAAAAAAAAAAAA/\AAA



1 " NEW YORK TESTING LABORATORIES, INC. |

Page 6.

ATILE COMPOUNDS

rameter (4g/1):

Il rolein
rylonitrile

:nzene
l ~omodichloromethane
romoform
. romomethane
~arbon Tetrachloride
I hlorobenzene
hlorodibromomethane
‘hloroethane
'-Chloroethyl vinyl ether
:hloroform
chloromethane
Yichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
Trans, 1,2-Dichloroethylene
l 1 ,2-Dich]oropropéne
i,3-Dichloropropene
Ethylbenzene
¥ Methylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethyliene
Toluene
l 1,1,1-Trichloroethane
1,),2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
Yinyl chloride
2-butanone
l 2,4-dimethyl-3-pentanone

! nmer Alhaw

i)  witady

Sample:

R0-49-05
20'-27

Method CAS

No. No.

603, 624 107-02-8

603, 624 107-13-1
624 71-43-2
624 75-27-4
624 75-25-2
624 74-83-9
624 56-23-5
624 108-90-7
624 124-48-1
624 75-00-3
624 110-75-8
624 67-66-3
624 74-87-3.

v 624 -

624 75-34-3
624 107-06-2
624 75-35-4
624 156-60-5
624 78-87-5
624 . 10061-02-6
624 100-41-4
624 75-09-2
624 79-34-5
624 127-18-4
624 108-88-3
624 71-55-6
624 79-00-5
624 79-01-6
624 -
624 75-01-4

Vana detacted

i

LabNo. 82-64452 (A-1

Detection
Limit Found
(hig/1) (pa/i)
100 < 100
100 < 100
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10 .
10 < 10
10 . < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
10 < 10
- Present
- Present



1 ' NEW YORK TESTING LABORATORIES, INC.

Page 24. Sample: R0-51-02 LabNo. 82-64452 (A-1)
i | ~ S S2!
TILE COMPOUNDS Detection
I Method CAS Limit Found
meter (4g/1): No. No.  (hg/l) (po/1)
I)lein 603, 624 107-02-8 100 < 100
slonitrile 603, 624 107-13-1 100 < 100
zene 624 71-43-2 10 < 10
lnodichloromethane 624 75-27-4 10 < 10
soform 624 75-25-2 10 < 10
Imomethane 624 74-83-9 10 < 10
‘bon Tetrachloride 624 56-23-5 10 < 10
I orobenzene 624 108-90-7 10 < 10
orodibromomethane 624 124-48-1 10 < 10
lioroethane - 624 75-00-3 10 < 10
shloroethyl vinyl ether 624 110-75-8 10 < 10
Ilorofcr’m ' 624 67-66-3 10 < 10
loromethane 624 74-87-3 * 10 < 10
_chlorodifluoromethane 624 - 10 < 10
1-Dichloroethane 624 - 75-34-3 10 < 10
2-Dichloroethane 624 107-06-2 10 <10
1-Dichloroethylene 624 75-35-4 10 < 10 -
-ans, 1,2-Dichloroechylene 624 156-60-5 10 < 10
,2-Dichloropropane 624 78-87-5 10 < 10
,3-Dichloropropene 624 - 10061-02-6 10 < 10
Ithylbenzene 624 100-41-4 10 < 10
athylene Chloride 624 75-09-2 10 < 10
»1,2,2-Tetrachloroethane | 624 . 79-34-5 10 <10
letrachloroethy]ene 624 127-18-4 10 < 10
oluene 624 108-88-3 10 < 10
l.l ,1-Trichloroethane 624 71-55-6 10 < 10
,1,2-Trichloroethane - . 624 79-00-5 10 < 10
lrich’loroethy1ene 624 79-01-6 10 < .10
‘richlorofluoromethane 624 - 10 < 10
l’:mﬂ chloride 624 75-01-4 10 < 10
exane

- - - Present
I < = Less than, None detected -



' - NEW YORK TESTING LABORATORIES, INC.

I " page 25. Sample: RO-51-03 Lab No. 82-64452 (A-1)
4'- 42!
ATILE COMPQOUNDS Method. s E?::ition Found
ameter (49/1): No. - No. ! (pa/1)
l olein 603, 624 107-02-8 100 < 100
'ylonitri'le 603, 624 107-13-1 100 < 100
izene 624 71-43-2 10 < 10
ymodichlioromethane 624 75-27-4 10 < 10
| oo o 624 75-25-2 10 < 10
omomethane 624 74-83-9 10 < 10
rbon Tetrachloride 624 56-23-5 10 < 10
I. .lorobenzene 624 108-90-7 10 < 10
_ \1orodibromomethane 624 124-43-1 10 < 10
I 1loroethane 624 75-00-3 10 < 10
-Chloroethyl vinyl ether 624 110-75-8 10 < 10
nloroform 624 67-66-3 10 < 10
hloromethane 624 73-87-3 10 < 10
jchlorodifluoromethane 624 - 10 < 10
,1-Dichloroethane 624 - 75-34-3 10 < 10
,2-Dichloroethane 624 107-06-2 10 < 10
1 ,1-Dichloroethylene 624 75-35-4 10 < 10
rans, 1,2-Dichloroethyliene 624 156-60-5 10 < 10
1,2-Dichloropropane 624 78-87-5 10 < 10
1,3-Dichloropropene . 10061-02-6 10 < 10
lEthy'lbenzene 100-41-4 < 10
Il ,1,2,2-Tetrachloroethane 79- 34- < 10
.Tetrachloroethylene 127-18-4 < 10
IToluene 624 108-88-3 10 < 10
1,1,1-Trichloroethane 624 71-55-6 10 < 10
l' 1,1,2-Trichloroethane - 624 79-00-5 10 < 10
| Trichloroethylene 624 79-01-6 10 ¢, 10
Trichlorofluoromethane 624 - 10 < 10
ll Yinyl chloride 624 75-01-4 10 < 10
Carbon Disulfide - - - Present
l 4 4-d1methyl -3-pentanone - - - Present

P R L
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1 ' NEW YORK TESTING LABORATORIES, INC. |

" Page 26. Sample: RO-51-04 Lab No. 82-64452 (A-1;
'
%0 -32

l L ATILE COMPOUNDS Method s E?':_?gtion Found

rameter (4g9/1): _No. No. (ba/1) (pas1)
:rolein 603, 624 © 107-02-8 100 < 100
:rylonitrile 603, 624 107-13-1 100 < 100
anzene 624 71-43-2 10 < 10
I romodichloromethane 624 75-27-4 10 < 10
romoform 624 75-25-2 10 < 10
I»romomethane ‘ 624 74-83-9 10 < 10
.arbon Tetrachloride 624 56-23-5 10 ' < 10
.thorobenzene 624 108-90-7 10 < 10
-hlorodibromomethane 624 124-43-1 10 < 10
“hloroethane 624 75-00-3 10 < 10
2-Chloroethyl vinyl ether ' ) 624 110-75-8 10 < 10
Chloroform 624 67-66-3 10 < 10
lChloromethane 624 74-87-3 , 10 < 10
Dichlorodifliuoromethane 624 - - 10 < 10
'1,1-Dichloroethane 624 . 75-33-3 10 < 10
1,2-Dichloroethane 624 107-06-2 10 < 10
'1,1-Dichloroethylene 624 75-35-4 10 < 10
Trans, 1,2-Dichloroethylene 624 156-60-5 10 < 10
Igl,Z-Dichloropropane ‘ 624 78-87-5 10 < 10
'1,3-Dichloropropene \ 624  10061-02-6 10 < 10
l‘ Ethylbenzene 624 100-41-4 10 < 10
1,1,2,2-Tetrachloroethane 624 79-34-5 10 < 10
II Tetrachloroethylene _ 624 127-18-4 10 < 10
, Toluene | 624 108-88-3 10 . < 10
Ix 1,1,1-Trichloroethane 624 71-55-6 10 < 10
1,1,2-Trichloroethane . 624 79-00-5 10 . ¢ 10
'T Trichloroethylene 624 79-01-6 10 ¢ 10
~ Trichlorofluoromethane 624 - 10 < 10
l; Vinyl chloride 624 75-01-4 10 < 10

¢ = Less than, None detected

|




. | NEW YORK TESTING LABORA'PORES. ING,

|I " page 27,

l \TILE COMPOUNDS
imeter (4g/1):

lolein

ylonitrile

zene
,modichIOtopethane
;moform
ymomethane

.f'bon Tetrachlorice
lorobenzene
lorodibromomethane
loroethane

Chloroethyl vinyl ether

\loroform
1loromethane

ichlorodifluoromethane

,1-Dichloroethane
,2-Dichloroethane
,1-Dichloroethylene

rans, 1,2-Dichlorcethyliene

,2=-Dichloropropane
»3-Dichloropropene
-thylbenzene

Tetrachloroethylene

lYol uene

1,1,1-Trichloroethane
1,1,2-Trichloroethane

lTri chloroethylene

Trichlorofluoromethane

Vinyl chloride

Sample:

,1,2,2-Tetrachloroethane

< = Less than, None detected

RO-51-05 ‘

2o'-2T

Method CAS

No. No.

603, 624 107-02-8

603, 624 107-13-1
624 71-43-2
624 75-27-4
624 75-25-2
624 74-83-9
624 56-23-5
624 108-90-7
624 124-63-1
624 75-00-3
624 110-75-8
624 67-66-3
624 74-87-3
824 -
624 - 75-34-3
624 107-06-2
624 75-35-4
624 156-60-5
624 78-87-5
624 10061-02-6
624 100-41-4

624
624
624
624
624
624
624

79-34-5
127-18-4
108-88-3

71-55-6

79-00-5

79-01-6

75-01-4

(

26

]

Lab No. 82-64452 (A-1)

Detection
Limit

Found

o) - (pa/l)

100
100
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10

< 100
< 100
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10
< 10

10
10
10
10
10
10
10
10

AA»AI\I\AAA
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. Page  29. Sample: R0-50-01 (Continued) Lab No. 82-64452 (A-1)

6o - 62!

li_ATILE COMPQUHDS Detection
Method CAS Limit Found
rameter (ug/1) No. No. - (ua/1) (ug/1)
i

PrOBRITTT - - - Present
I” - - - Present
_ - - - Present
- - - Present
- - _ - Present
Present
Present

M
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l NEW YORK TESTING LABORATORIES, INC.

l Page 32,

!
N
\;l"{

Pt

Sample: RO-50-03

442"

Lab No. 82-64452 (A-1)

e U

l LE COMPOUNDS Detection
Method CAS Limit Found
ster (4g/1): No. No. [/ 1:7AD IS (pa/1)
Iain 603, 624 107-02-8 100 < 100
anitrile 603, 624 107-13-1 100 < 100
ne 624 71-43-2 10 < 10
dichloromethane 624 75-27-4 10 < 10
')form ’ 624 75-25-2 10 < 10
ymethane 624 74-83-9 10 < 10
’n Tetrachloride 624 56-23-5 10 < 10
lrobenzene : 624 108-90-7 10 < 10
rodibromomethane 624 124-48-1 10 ¢ 10
l roethane : 624 75-00-3 10 < 10
Joroethyl vinyl ether 624 110-75-8 10 < 10
yroform 624 67-66-3 10 < 10
yromethane 624 74-87-3 ~ 10 < 10
1lorodifluoromethane ‘624 - 10 < 10
-Dichloroethane 624 75-34-3 10 < 10
-Dichloroethane 624 107-06-2 i0 < 10
-Dichloroethylene 624 75-35-4 10 < 10
llns, 1,2-Dichloroethylene 624, 156-60-5 10 < 10
>-Dichloropropane 624 78-87-5 10 < 10
3-Dichloropropene 624 10061-02-6 10 < 10
lhy1 benzene 624 100-41-4 10 < 10
Il »2 ,Z-Tetrachloroe.thané 624 79-34-5 10 < 10
trachloroethylene 624 127-18-4 10 < 10
luene 624 108-88-3 10 < 10
'1,1-Trichloroethane 624 71-55-6 10 < 10
l,l ,2-Trichloroethane . 624 79-00-5 10 < 10
-ichloroethylene 624 79-01-6 10 ' < 10
richlorofluoromethane 624 - 10 < 10
linyl chloride 624 75-01-4 10 - < 10
laxane _ - - - Present
l2.4-dimethy1-3-pentanone . - - - Preient

; cee ra Ans
X< LESS wildily wunc a--::tﬁd
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| NEW YORK TESTING LABORATORIES, INC. |

Sl ‘
I Page 36. Sample: RO-38<01 (Continued) Lab No. 82-64452 (A-)
/ f
bo'- 62

I JLATILE COMPOUNDS

Detection

Method CAS Limit Found

l irameter (ug/1) No. No. {ug/1) fug/1)
l cetone ' - - - Present
iethyl ether - - - Present
l exane - - | T Present
-methyl-3-pentanone - - - Present
,4-dimethyl-3-pentanone - - - Present
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na Principies [ Ch. 2

-fres conductance
-ail. so petroieum
7.28) is substituted

(2.29)

'y that wiil lead to
unger 2 hvdrauiic
: darcy is approxi-

:sea for hydrauiic
.20 in terms of Eq.

with regard to this
sedicient. However,
icarded this formal
crature of measure-
iment can influence
(2.28). The effect is
t still makes good
; have been carred
l:asuremcm are very
: dependent on the
:ai rather than con-

lucxivity and perme-
:eologicai materials.
(1969) review. The
draulic conductivity
i1meters that take on
roperty impites that
lcan be very useful.
- value probably has

riouds common units

' can be converted to
nversion from ft? to

conge 1 ait poercs s

-

g pme

29 Physical Properties and Princioles | Ch. 2
Tabie 2.2 Range of Values of Hydraulic Conductivity
and Permeaopility
Rocks | Anconsonaatea . oK « e .
i dJeoasus darew)  icmd) (crvs) (m/s) (gai/day/fte)
_— .
5 -3 z
| r 10 ~10 r 1Q E !
1 E i ~10°
Lobio* =t bio R0
3 I | 5
3 | { 10
o S higd =108 Ry L1072
! l P ' | ' | 0%
EE ! : i C
5% 5! Lig? Lo Lot Lot |
33 IS o = :
R o ‘ s = 103
I b g g =T =antd BT
- 3 'é'm ! ; ) : ]Oz
- % 0 c\) -a | ~ N 1 ~=5 h
2533 1§81 -1 st o bot
EX T | 2 L F®©
| 28| | E ~10™ =10 Liog* Lio®
385, | la ] I iy
52%"@“’ 2| L1072 =107 L0 Lio”
SYSSS 8 i .
9€es3 = : .| g F10"
w| €Sz & 1073 10™ 107 10
a = | ! i L 102
Ul = 10 L1072 Li077 Fi07?
-1 hg : 0-5
| §%§ L1g7® L1008 100 M
| = i i
2 g 2 ; L ‘0-4
g2 ! E'S! L10™® LigLlio? ko™
‘l" o l pn] =3 ! i
2e2, i ’ ‘ - 103
8533 | 107 L1078k 00 ki
T58° S R O
Ll L1 Ligsblig +10
| Lo
Tabie 2.3 Conversion Facters for Permeability
and Hydraulic Conductivity Unit_;
Permeapiiity, £ Hvdn‘uué conguctvity.
cmi ft2 darey m/s fi/s U.S. gavday/ft2
-me 1 1.08 ¥ 10-? 1.01 » 108 9.80 x 102 3.22 x 103 1.85 x 109
- 9.29 x 102 1 9.42 x 1010 9.11 x 108 2.99 x 106 l.7_l x 1012
arey 9.87 x 10~  1.06 x 10~ 1 9.66 x 10=¢  3.17x 107  1.82x 108
s 1.02 x 10-3 1.10 < 10-8 1.04 x 103 1 3.28 212 X 10:
s 311 x 10 335> 1077 3.15 x 104 3.05 x 107 1 6.46 % 10
" N.ogal day 135,42 % 10710 5.83 x 10713 5.49 x 10-2 1.55 % 10-¢ 1

4,72 x 10~°

*To obtain & in ft?, muitiply k in cm? by 1.08 x 10™2,
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MITRE

26 May 1988
W52.21%

ds. Lucy Sibold
C.S. Envircumental Protecsion Agency
401 M Streer, S.W,

Room 2636, Mail Code WH-548A
washington, 0.C. 20460

Jaar Ms. Slbold:

Znclosed 13 a copy of the drafr revised MRS net precipitation vaiuas
for 3,245 weathar stations wners data were avatlable. The daca are
prasentad by g¢tate code, staticn nama, latituds, longituds, and net
precipization in inches. 4 llst of sztace codes is also enclosed.

The nec precipitation values are provided to assizt the Phage II -
Field Testirng afforss. TIs is suggested that the value from the nearesc
weathar stationm in a similar geographic sectting be uged as the net
precivitacion valua for a site.

1f there ara any quastiens regarding this material, please contact
dava Egan at (703) 883.78&6.

Sincerely,

< P o
Andraw M. Place

Croup Lesader
Hazardous Waste Systems

AMP:DEE Mhma
Enclosuras

ce: Scotrt Parrish

The MITRE Corporation
Civil Systems Division
7528 Colshire Drive, McLean, Virginia 22102-3481
Telenhons (70TY 2224V /el 342072



Il - - = B Bh S SE BN SE BN AN BN BN AR AN B = .

187 29 L0S Al AKOS ' 15.52 106. 19 31.4323
1812 29 AMISTAD 1 SSW 315.54 103110 0.9029
1813 29 ROY 15.57 104,12 0.8208
1874 29 WOLF CANYON 35.58 106. 46 71.9176
18715 29 CUBA 36.02 106.58 3.3220
1826 29 CHACO CANYOM NAT MON 16.02 107.54 1.628)
1 29 PASANONTE 36.18 103. 4y 0.6540
1878 29 SPRINGER 16.2) 104 36 0.9134
18719 29 CLAYION WSO R 36.21 163.09 0.4581
1880 29 CIMARRON 36.31 104.55 0.9582
1801 29 EAGLE MEST 36.1) 105. 16 3.4400
1882 29 GRENVILLE 36.16 103.37 0.17293
1083 29 L VADO DAM 36.16 106 . 4y y.2724
1004 29 BLOOMFILLD 3 SE 36.40 107.58 1.6665
1083 29 RED RIVER 36.42 105. 24 6.5349
1886 29 FRUITLAND 2 € 36.44 108.21 1.7307
1807 29 DES MOINES 36.45 103.50 1.4617
1888 29 CERRO & NE 36.49 105.35 2.5022
1889 29 AZTEC RUINS MAT MON 36.50 108.00 2.5060
1890 29 CHAMA 36.55 106. 35 7.9954
1891 29 LAKE MALOVA 36.59 wy. 22 6.5991
1092 30 NY WESTERLEICH SIAT 1S 40.36 74.10 21.6651
18093 10 NEW YORK JFK INTL AP 40. 39 13.47 19.0931
1894 30 MINEOLA (] u0. iy 13.38 201.4240
1895 30 NEW YORK LA GUARDIA WSO u0.u6 11.54 19.3015
1896 30 NEW YORK CNIRL PX WSO 40.47 73.%8 20.1698
1897 30 PATCHOGUE 2 N , u0.u8 13.01 231.7159
1098 30 BRIDGEHANPTON 40.517 12.18 25. 0065
1899 30 RIVERHEAD RESEARCH un.58 72.43 231.0994
1900 10 SETAUKET 40,58 13.06 22.4342
1901 10 SCARSDAL € 40,59 13.48 23.5616
1902 30 00BBS fERAY 41.01 11.52 25.7116
1903 10 WEST POINT 4.2} 13.58 25.1622
1904 30 PORT JEAVIS 41.23 19.410 20.2989
1905 30 CARMEL 1 SW 41.25 13.42 23.9528
1906 30 GLENHAM YT 11.56 20.21517
1907 30 POUGHKEEPSIE FAA AP §i.38 13.5) 18.7671
1908 30 MHOIONK LAKE 41.46 74.09 24,9201
1909 10 LIBERTY 4i.48 74.45 271.4126
1910 30 MiLLBROOK 91.51 13.37 _ 18.9601
910 30 CLMIRA 42.06 16.49 13.5705
1912 10 ALLEGANY SIATE PARK 42.06 78.45 22.0001
1913 30 SPENCER 3 W 42.12 16.34 17.6526
1914 10 B1NGHAMION WSO R 42, 1) 15.59 16.8007
1915 30 ALFRED 42.15 17.48 16.5521
1916 30 LITTLE VALLEY 42.15 18.48 27.7659
1917 10 WESTFILLD 3 SW w211 19.37 20.7292
1918 n BAINBRIDGE 42.18 15.29 19.252)
1919 30 ANGEL ICA 42.18 18.01 . 2349
1920 30 FRANKL INVILLE 42.21 18.21 19.6155
1921 30 FREDONIA 42,25 79.18 17.2706
1922 30 1 THACA CORNELL UNIV. // y2.21 16.21 14.9113
1923 30 ALCOVE DAM 42.26 13.56 18. 7429
1924 30 MNORWICH 1 NE 42.32 15.30 20.0825
1925 30 DANSVILLE §2.34 17.42 11.5336

I—
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